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This hap-hazard expression is common 
among inexperienced motorists. It often 
brings costly penalties. 

The motorist’ should never rest satisfied simply 
because he sees no trouble. 

You cannot spare time to frequently examine your 
wrist-pins and bearings. Nor can you, after each run, 
inspect your cylinde walls and piston rings for signs 
of faulty lubrication. 





Every good automobile motor is built to stand abuse 
—for a time. 

No matter how inefficient your 
oil is, your motor for a while will 
‘seem to work all right.’’ 


Correct Lubrication 
Explanation: | 


| opposite t 1 licates the grade of Gar | 
“ Mobi that should | ed For 
A” 


But high fuel bills often point RN eee ee 


sometimes direct- For all electric vehicles use Gargoyle Mobil: 


to power waste : a venteneniadians ene al 
ly due to incorrect oil. mode 


hicles unless otherwise noted 

And the poorly-lubricated motor re CE hee 
which ‘‘seemed to work all right’’ 
too-commonly is headed for the 
repair shop. 

Lubricating oil, to prevent = * x 
power-waste and premature motor = “S" 43! miire| A rc} A 
wear, must have two qualities. ere AHA! 

1) Its 4ody must be suited to 
your feed system, piston-clearance, bs omen S s 
bearing design and many other " Re] A lace! A we | 
important factors which differ with = : ns 
different motors. Gaal | BLA are} 


~ 


2) Its guality must give full 

protection to the moving parts 

under the heat of service. . - ‘ 
How can you make sure that your 

lubricant is correct in body and high 

y? 


im gi ualit 


A safe, scientific guide will be 
found in the carefully-studied rec- 
ommendations listed in the Lubri- 
cating Chart printed in part at the i 
right. Each recommendation in at S| 
this chart was made after a careful i 
engineering analysis of the car’s Ms! qe 
motor, 

Fora number of yearsthis Chart — sss 
has been the standard scientific  -2s" 
guide to correct lubrication. . en 








. Ram A 
\ j omplete Chart will be sent you Reg \ 
. oan ‘ 
on reque t k }A 
— Sax 
On re est we will also mail a pamphlet on the > 
. Seide E 
Construction, Operation and Lubrication of Auto- s . 
mobile Engines. It describes in detail common : a A 
engine troubles and gives their causes and remedies. ent BIA 
ns Durye Arc 
The vari des of Gargoyle Mobiloils, puri- ees | 4 
j Sene oh , tudebake: E/EIJA\A A are] A 
ne i c ree cu 1 9 are Guns i area rer A 4 
Valle 6 yl) A|E Are} A 
rr s . ” e € A 
Gargoyle Mebiloil “A, wae | a |W fare fAredarey re arctan 
4 Te ” ° Are jAre |Are [Are JAre JArc JAre |Are |ArcJArc, 
Gargoyle Mobiloil “B, Wiaton. . Tare Are JAredAre [Are ‘Arc [AroAre [Are tAre 





Gargoyle Mobiloil “E,” 
Gargoyle Mobiloil “Arctic.” 








They can be secured from reliable garages, 
auton ply | r hardware tores, and 
ther ‘ ] ica 
Tt ; ifest to buy in original barre] , haif-t varrels 
and sealed five a 1 one-gallon car See that the 
red Gargoyle, o mark of manufacture, i 
the container 
For information, kindly address any inquiry 
our nearest office. The city address will be sufficient 4 grade for each type of motor 


ACUUM OIL CO., Rochester, N. Y., U.S. A. 


Specialists in the manufacture of high-grade lubricants for 
every class of machinery. Obtainable everywhere in the world. 


Detroit Boston New York ( hic ago 


BRANCHES ; Philadelphia Indianapol Minneapol Pittsburgh 
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Soldering and Brazing 


for nearly all metals, including such difficult ones as cast 





iron and aluminium, have been the subjects of hundreds of 
paragraphs in the Scientific American Supplement. We 
quote a few of the more important articles, as follows: 








Scientific American Supplement No. 1673— 
Full Instructions for Mending or Welding Cast 
Iron, gives both brazing solders and ftuxes 


OR 80 cents —the price 
of the eight numbers, post- 
paid, the purchaser of these 
Supplements has a complete 
treatise on the subject of Sol- 
dering and Brazing, containing 
formulas of the greatest value. 


necessary. 


Scientific American Supplement No. 1713 
Brazing Cast Iron and Other Metals, gives 
detailed instructions for the whole operation, and 
formulas. 


Scientific American Supplement No. 1644— 
Soldering and Soldering Processes, gives broad 





general information, and contains mm particular a 
method for pulverizing solders and alloys of great } 
use. 

Scientific American Supplement No. 1667— 


Some Soldering Appliances, describes the blow- 


pipe an i the furnace in their various forms. 


Scientific American Supplement No. 1481— 
Soldering of Metals and Preparation of Solders 
gives many rormulas for soft and hard solders and 


fluxes. ACH number of the Scientific 
aol ea ; American or the Supplement 
Scientific American Supplement Nos. 1610, costs 10 cents. A set of papers 
1622, 1628 contain a series of three articles on os all the articles here me 
: tioned will be mailed for 80 cents 
Solders, covering the entire range of solders for Send tor a copy of the 1910 Supple 
all metals No. 1628 contains formulas and ment Catalogue, free to any address 


Order from your newsdealer or the 
instructions for soldering aluminium. publishers 








MUNN & CO., Inc., 361 Broadway, New York City 

















The Scientific American 
Cyclopedia of Formulas 


The Most Complete and Authoritative Book of Receipts Published 


Partly Based on the Twenty-Eighth Edition of 
® The Scientuuc American Cyclopedia of Receipts, Notes and Queries 


Gdited by ALBERT A. HOPKINS, Query Editor of the Scientific American 


HIS is practically a new book and has called for 
the work of a corps of specialists for more than 
ysl two years. Over 15,000 cf the most useful formulas 
FORMULAS and processes, carefully selected from a collection of 
Soe nearly 150,000, are contained in this most valuable 
volume, nearly every branch of the useful arts being 
represented. Never before has such a large collection of 
really valuable formulas, useful to everyone, been offered 
to the public. The formulas are classified and arranged 
into chapters containing related subjects, while a complete 
index, made by professional librarians, renders it easy to 
find any formula desired. 
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“As Indispensable as a Dictionary and More Useful” 





Following is a List of the Chapters: 
I. Accidents and Emergencies. XV. Insecticides, Extermination of Vermin 
Il. Agriculture. XVI. Lapidary Art, Bone, Ivory, etc. 
Ill. Alloys and Amalgams, XVII. Leather. 
IV. Art and Artists’ Materials, | XVIIL Lubricants. 
V. Beverages; Non-Alcoholic and XIX. Paints, Varnishes, etc. 
Alcoholic. XX. Photography. 
VI. Cleansing, Bleaching, Renovating and XXI. Preserving, Canning, Pickling, ete. 
Protecting. XXII. Rubber, Gutta-Percha and Celluloid 
VII. Cements, Glues, Pastes and Mucilages. | XXII. Soaps and Candles. 
VIIL Coloring of Metals, Bronzing, etc. | XXIV. Soldering. 
IX. Dyeing. } XXV. by asl peas including Per- 
X. Electrometallurgy and Coating of 
Metals. 
XI. Glass. 
XII. Heat Treatment of Metals. 


fum 
XXVI. ae and Fireproofing. 
XXVIL. Writing Material, 
Appendix : Miscellaneous Formulas; 
XIII. Household Formulas. Chemical Manipulation; Weights 
XIV. Ice Cream and Confectionery. and Measures; Index. 
SEND FOR DETAILED ILLUSTRATED PROSPECTUS 
Octavo (6'15x8°{ inches), 1,077 Pages, 200 Illustrations 
Price, in Cloth, $5. ‘00, Net. Half Morocco, $6.50, Net, Postpaid 


MUNN & CO., inc. Publishers, 361 Broadway, New York City 
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Grading into different height classes. Drying and bleaching peeled willows. Peeling the willow rods. 
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Tying the peeled rods into bundles for storage or shipment. Bundles of American green willows in the pit ready to be peeled. 


Basket Willow Culture in the United States in any part of the United States where these soil con- other substitutes began to be introduced. The prevail- 
B ASKET willows are of European origin and are ditions obtain, and when rationally treated no other ing low prices of splint baskets and sea-yrass furniture 

now cultivated in all temperate climates. They crop gives more profit. The difference in quality of are also factors in its decline. The demand for wil 
thrive as far north as Norway and Sweden, and have willow rods does not arise so much from the differ- lows is again increasing, and a brief discussion of 
been naturalized in portions of North and South ence in kind as it does from the result of soil and their culture followed in the willow-growing districts 
America, Australia, and New Zealand. They are general treatment. The same variety will produce should, therefore, be of interest. 


grown extensively in Great Britain, France, Belgium, good, long flexible rods in one part of the plantation, Four varieties are grown in northern New York, but 
Holland, Germany, Austria, and Russia. The chief while in another they may be short, brittle, and the principal kind is the purple. The soil chosen is 
producing districts of Europe are Germany, Holland, branching. a deep rich humus with a moderate amount of sand, 


Basket willow cultivation has been a declining in- which retains the required amount of soil moisture. 


and France, where the conditions are particularly 
dustry until recently. Serious injury was done to it, The climatic conditions are likewise favorable to wil 


adapted to willows. These are highly esteemed by 


American basket makers, who use several thousand both in this country and in Europe, when rattan and lows. Reports covering ten years show an average 
annual rainfall of 35 inches. This 


tons of imported rods annually. Willows 
amount of moisture is an essential con 





grown in Belgium are also among the fin —, 
dition for the attainment of a good crop 


est, but they are usually larger and suited 
The willow zone of northern New York 


principally for coarser basket ware. 
There are many kinds of basket wil- 

lows in cultivation, and much confusion 

exists in their classification. About nine- 


is thus largely determined by the pecul 
iar character of the soil. 

The ground is prepared so as toe 
clean it of weeds, and place it in a 


ty-live different strains considered valu- 
condition to facilitate the wide penetra 


able commercially are known in Europe. ; , | : : 
The varieties now most in use in this aly ff | ; ; tion of the roots of the willow, and also 
f : i ' : ’ to conserve moisture during hot weather. 


country are purple willow (Salix pur- 
purea), American green willow (NSaliz The success of this work, like in all other 
undertakings, depends upon the manage 
ment, which must be in the hands of men 


who are able personally to direct the 


amygdalina), Lemley willow (Salix pru- 
mosa), and Patent Lemley willow (Salir 


pruimosa acutifolia). The purple willow 
work and who have at the same time a 


material interest in the welfare of ths 
plantation. In New York most willow 
plantations are owned by farmers who 


is by far the best variety for American‘ 
conditions, and it has been grown suc- 
cessfully from Maine to Minnesota and 
southward to Kentucky and Tennessee. 


It readily adapts itself to a great variety cultivate and harvest their own crops. 


of climatic and soil conditions and pro- No systematic method of manuring has 


as yet been undertaken. A few growers 


duces tough, pliable rods much sought by 
use well-rotted barnyard manure and 


basket makers. Climate and soil have 
spread it between the rows and work it 


much to do with the successful cultiva- 
in the upper stratum. 


Cuttings are planted early in March, 
and the operation is intrusted enly te 
those who have knowledge of the work, 
The length of the cuttings should vary 


tion of willows. In regions with a mild 
and humid atmosphere the best length of 
rods and, therefore, the greatest yield 
per acre is obtained. Loose, rich, and 














moist sandy loam soil is most congenial 
to their growth. Willows may be grown American green willow growing in Maryland. (Concluded on page 452.) 
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The purpose of this journal is to record accurately, 
simply, and interestingly, the world’s progress in scien 
tifle knowledge and industrial achievement 


Latin-American Attitude to the United States 


Qork the reason that we believe it represents the 
attitude of the intelligent Latin-Americans to 
ward the foreign policy of the United States, 

at least so far as it affects the Western Hemisphere, 
we publish with much pleasure, and direct special 
attention to the letter from a correspondent in Cuba, 
which will be found on our correspondence page. The 
writer has appreciated at their full value the motives 
aud convictions which prompted our publication of the 
series of articles entitled “The Problem of Our Navy ;” 
and we believe that if toll could be taken of the opin- 
ion of the more intelligent citizens of the Latin-Ameri- 
can countries, it would be found that there is a gen- 
eral appreciation of the fact that the best guarantee 
of the inviolability of the New World against armed 
aggression by the nations of the Old World, is the pos- 
session by the United States of a fleet of such power, 
and in a condition of such thorough preparedness, that 
none of the navies of the Old World could measure 
arms with it, in the waters of the Western Hemisphere, 
without running the risk of a defeat. 

Tt is discouraging, in view of what we have done 
in Cuba, to realize that there is a certain amount of 
distrust of the United States existing among the great 
mass of the people of the Latin-American republics. 
As an instance of disinterested and highly idealistic 
attitude toward a weaker state, the United States may 
point te the history of our relations with Cuba with a 
pride which is altogether justifiable. We entered that 
distracted island for the express purpose of regulating 
its many disorders and with the definite statement that 
we had no wish to permanently occupy territory, and 
with a pledge, further, to withdraw our forces as soon 
as a stable gevernment had been established That 
pledge we have fulfilled to the letter; and Cuba stands 
to-day as an undeniable proof of the fact, first, that 
the attitude of the Government of this country to the 
rest of Latin-America is altruistic, in so far as we 
earnestiy desire to see it prosper under strong, inde- 
pendent, and capable governments; second, that our 
attitude is egotistic, only so far as our Government 
realizes that the abolition of revolutions, the harmoniz- 
ing of contending factions and the setting up of orderly 
governments, conduces to the prosperity of the United 
States and promotes the advancement and solidarity 
of the Western Hemisphere as a whole. 


Air and Water Resistance of the Racing Yacht 
HE resistances which have to be overcome in 
getting speed out of a racing yacht, especially 
if she is going to windward, may be broadly 

divided into those which are encountered respectively 

above and below the water-line. Although by far the 
greater part of the sail power is expended in driving 
the hull through the water, not a little of it (much 
more than would be generally supposed) is absorbed 
in forcing the towering superstructure of sail, mast, 
and wire rigging against the wind 

Although it may seem paradoxical to say that the 
wind power which drives the yacht forward tends also 
to hold ber back, it is a fact that when a yacht is 
close-bauled or heading into the wind, the head resist- 
ance of the wind and its skin-friction along the sails, 
tetal up a very considerable amount. When a yacht 
is making 1 knots against a 25-knot wind, the re- 
sultant wind velocity through her rigging will be about 

SO knots. This is well understood by the yacht 
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designer: and, during the races of the past fifteen 


years, great attention has been paid to this element of 
the problcm. It so happens that the constant endeavor 
to save weight aloft, by the substitution of hollow steel 
masts and steel wire for wooden masts and manila 
rope, has also tended to reduce dimensions, and so 
cut down head-wind resistance. When we bear in 
mind that the standing and running gear of a modern 
racing yacht will total up from 2,500 to 3,000, or 
even 3,500 linear feet, and that the mast of an 
“America” cup yacht will present a total square 
surface of nearly 200 square feet to the wind, it will 
be understood that, in races that are sometimes won 
by seconds, the question of wind = resistance is an 
important one. In addition to head resistance there 
is the skin-friction of the wind along the sails, and 
it is somewhat in the effort to lessen this that in a 
modern yacht the cloths of the sails are run ap- 
proximately horizontally, so that the flow of the wind 
may be more along the seams than across them. 

The resistance of the hull may be classified under 
wave-making; eddy-making; suction or drag; and skin 
resistance. Wave-making is the most important ele- 
ment of resistance at the higher speeds, and increases 
very rapidly with the increase of speed; in light airs 
and at the lower speeds skin resistance, or the friction 
of the water against the wetted surface of the hull, 
is the more important. Wave-making is due to the 
rapid displacement of the water as the yacht pro- 
gresses, and its magnitude for a given speed is, of 
course, greatly affected by the underwater model of 
the yacht. At the higher speeds a mass of water is 
continually being lifted in the form of waves to.a 
certain height above the general water level. This 
means that work is being done upon the water, and 
that a proportional amount of the driving energy of 
the wind is being thus absorbed. If there is anything 
wrong with the model of the yacht, especially in her 
run and quarters, and the stern wave does not rise 
snugly along the quarters, but follows several feet 
astern of the yacht, there will be heavy drag, and she 
will tend to pull a certain amount of water after her, 
and this will mean a further consumption of energy. 

The designing of a yacht, such as those which con- 
tend for the “America’s” cup, is complicated by the 
fact that the weather conditions throughout a season’s 
yachting will vary from gentle airs to very strong 
winds; and the most successful yacht, other things be- 
ing equal, will be the one that maintains the best mean 
speed under the average of all weather conditions. 

Past experience, extending over more than a quarter 
of a century, has proved that on the race course off 
Sandy Hook the prevailing winds are light; and hence, 
of two well-designed and equally well-sailed yachts, 
the one which presents the largest amount of sail 
area per square foot of wetted surface should prove to 
be the winner of a series of races—this for the reason 
that, at moderate speeds, the skin friction is the most 
important element of resistance. Our American yacht 
designers seem to have recognized this fact, or, at 
least, they have paid more attention to it than the 
British challengers; for it is a fact that, with sheets 
started, in light airs, our yachts have always won out 
by a handsome margin. In the One case in which the 
challenger has pulled away from the home boat when 
running before the wind (“Shamrock II” versus “Co- 
lumbia”), the “Shamrock” spread about 1,000 square 
feet more of canvas than “Columbia” above a_ hull 
which probably had somewhat less wetted surface. 

There is one other element of resistance, the import- 
ance of which can scarcely be over-estimated, and that 
is the drag due to the rudder. Theoretically, in a 
properly designed yacht, in which the center of wind 
pressure is in the correct position with regard to 
the center of the vertical underwater plane of the hull, 
the rudder, even when the yacht is sailing close-hauled, 
should be practically amidships. The least putting over 
of the helm produces a corresponding drag upon the 
hull, with a resulting loss of speed. A well-balanced 
yacht should carry a slight weather helm in going 
to windward; but an experienced captain will pay 
such close attention to the trim of his sails that he 
will practically eliminate this; and it is our belief 
that the remarkable results obtained by the late Capt. 
Barr in working to windward in light airs, was largely 
due to his appreciation of this fact. 


The Protection of Our Migratory Birds 
UR farmers suffer a loss of $800,000,000 an- 
nually from the ravages of the boll-weevil, 
the gypsy moth, the Colorado beetle, the 

rush fly, the codling moth, the white scale, and many 
other pernicious insects. Congress has from time to 
time authorized the expenditure of millions for the 
extermination of these pests, and yet Congress hesi- 
tates adequately to protect birds which are known to 
be the natural enemies of destructive insects. 

Most insects like the green leaf louse, or aphis, so 
ruinous to the hop industry, and many other of 
our most valuable fruits and vegetables, reproduce 
their kind at the rate of ten sextillion to the pair in 
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one season. The natural increase of one pair of gypsy 
moths would defoliage the United States in eight years, 
Locusts, army worms, and chinch bugs, unless checked 
in procreation, soon become countless hordes, deyag- 
tating wide areas of the earth’s surface. Dr. Lintner 
of the New Jersey Board of Agriculture reports that 
one hundred and seventy-six species of insects attack 
the apple tree. Approximately the same number attack 
peach, plum, and cherry trees. Dr. Packard finds four 
hundred species feeding upon the oak; and three hun- 
dred attacking the conifera. The number feeding 
upon cereals, grains, and garden crops is huge. Dr, 
Marlatt estimates that the loss to the wheat-growing 
States in 1904, occasioned by the Hessian fly, was 
about $50,000,000, and Dr. Shinar places the damage 
done to crops in the Mississippi Valley by the chinch 
bug in one year as high as $100,000,000. The Rocky 
Mountain locust, during the years of its greatest 
activity, caused a loss to the States of the Northwest 
of more than $150,000,000. Cut worms, Dr. Lintner 
assures us, mean an annual loss to farmers of $100,- 
000,000, Clearly, it is not a gross emaggeration to 
place the damage to our crops and fruit trees at $800, 
000,000 annually. 

Under most State laws, local game is adequately 
protected ; for the average open season does not exceed 
six weeks, and often no shooting or fishing is allowed 
for several years. With migratory birds the open sea- 
son often exceeds eight or nine months. This means 
eventual extermination under State regulations, and 
with the destruction of wild fowl and insectivorous 
birds the entire nation suffers. Each woodpecker is 
worth $20 to this country, according to the Depart- 
ment of Agriculture. 

Certain varieties of snipe are now extinct, and the 
remainder, but a straggling remnant, is still being 
shot ten months in the year. In 1857, an Ohio’s Sen- 
ate Committee’s report stated: “The passenger pigeon 
needs no protection.” Fifty-five years after this was 
written the bird which existed in countless millions 
became totally extinct. 

At one season of the year practically all the ducks 
of the United States are crowded in the marshes and 
swamps of Louisiana and Florida; for there food is 
abundant. Hence, it is difficult to convince the people 
of the South that there is any scarcity of wild water 
fowl. The official record of wild fowl! killed in Louisi- 
ana during the season of 1910 is as follows: Wild 
ducks, sea and river, 3,176,000; coots, 280,740; geese 
and brant, 202,210; snipe and plover, 606,635. At this 
rate our migratory birds will be extinct in a few 
decades. 

The early idea predominated that any restriction im- 
posed upon the right to make assaults upon nature’s 
storehouse was a restriction and an abridgment of 
human liberty and, therefore, hostile to the principles 
of free government. More recently the American 
people have become thoroughly awakened to the im- 
perative necessity of conserving our natural resources, 
and among those resources wild birds are not the least 
important. 

The Weeks-Maclean law is intended to protect our 
migratory birds, but Congress has manifested no great 
desire to make it effective by appropriating a suitable 
sum for its enforcement. The sum of $100,000 which 
was asked will not provide even a single Federal war- 
den for every State. It takes about $2,500 to cover 
the annual pay and traveling expenses of such an 
official. On the other hand, to prevent the adultera- 
tion of Paris green and other insecticides Congress 
appropriates $95,000; to establish an agricultural ex- 
periment station on the island of Guam, $15,000; to 
fight gypsy and brown-tail moths, $297,540; to fight 
cotton boll-weevil and for farmers’ co-operative demon- 
strations, $628,240; improvement of tobacco, $28,000; 
investigation of plant diseases, including diseases of 
ginseng, etec., $37,000. The protection of migratory 
birds is no less important than the erection of a station 
at Guam, or the prevention of adulteration of in- 
secticides. 

The Canadian government has prohibited the shoot- 
ing of wild fowl in all its great Provinces, and it ex- 
pects this Government to do likewise. Neither coun- 
try is concerned about the State or provincial laws, 
regulating the shooting of local birds in the home 
district of their neighbor, but much interested in 
proper laws for the preservation of game in which 
each has an interest and a-duty. Fully 75 per cent 
of the migratory game birds are raised in Canada; 
yet American game butchers, immediately beyond the 
Canadian border line and along the passage of migra- 
tory flight, claim the legal right of exterminating birds 
as they see fit. 

Thanks to the activities of the American Game Pro- 
tective Association, there is every prospect that a 
treaty will be enacted between the United States and 
Great Britain which will stop the reckless slaughter 
of migratory birds that has gone unchecked for gen- 
erations on the North American continent. When that 
treaty is ratified migratory birds will be protected 
during nearly the complete line of their flight. 
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Engineering 

Launching of Cup-Defender “‘Defiance.”’—‘‘Defiance,” 
designed by Owen, built at the Bath Iron Works, and 
launched at the yards of this company, is now under 
The yacht has been built by what is known 
as the tri-city syndicate, of which Mr. George 8S. Pynchon 
1s chairman. She is of composite construction, with steel 
frames covered by two thicknesses of wood, one of fir, 
the other of mahogany. A full deseription of the yacht 
,ared in our issues of May 2nd and May 9th. 


sail. 


appe 

The Destroyer “MacDougai” Makes 52.07 Knots.— 
While running her standardization trials the new de- 
stroyer “‘MacDougal,”’ built at the Bath Iron Works, 
made a maximum speed of 32.07 knots for one mile and 
averaged for five full-speed runs 31.52 knots. The 
“MacDougal’’ measures 300 feet on the water-line, 
301% feet beam, 9 feet 5 inches draft, and displacement 
is 1,025 tons. She is armed with four 4-inch 50-caliber 
guns and eight 18-inch torpedo tubes. She is an oil 
burner, carrying a supply of 309 tons of oil. 

Behavior of Concrete in Sea Water.—In 1909 several 
reinforced concrete posts made from different materials 
of different proportions and in varying degrees of thick- 
ness, were submerged in sea water at Boston, where 
they have been exposed to tide variations and ice con- 
ditions. A recent booklet of the Aberthaw Construction 
Company of that city states that thus far it has been 
determined that a dense concrete will better resist the 
combined physical and chemical action of sea water, 
flotsam and ice than will a porous concrete. 

Alaskan Engineering Commission.—President Wilson 
has appointed the members of the commission which 
is to have charge of the location and construction of 
Government railways to be built in Alaska. The com- 
mission consists of Messrs. Edes, Mears and Riggs, who 
are now on their way to Seward, Alaska, which will form 
the headquarters for the Summer. The first work to 
be done will be the survey of a route from Portage Bay 
to the vicinity of Fairbanks. Applicants for work on 
the engineering force should address the Alaskan Engi- 
neering Commission, Department of the Interior, Wash- 
ington, D. C. 

An Ancient Horse-drawn Train Service.—According 
to the Engineer, it was only last month that there was 
brought to a close a passenger train service maintained 
by horse traction, which has been in continual operation 
since the year 1856. The stretch of line affected is a 
portion of the North British Railway, lying between 
Drumburgh Junction, a few miles west of Carlisle, and 
Port Carlisle, a seaport on the Solway Firth. The line 
was operated by locomotives from 1854 to 1856, and in 
August of the latter year horses were substituted. They 
have been in continuous use up to the present year, 
when they were superseded by steam locomotives. 

A 113-mile Electrification of a Steam Railroad.—The 
Chieago, Milwaukee & St. Paul Railroad is about to 
electrify a portion of a 440-mile stretch of railroad across 
the Belt, Rocky and Route Mountain ranges. The 
first section will be 113 miles in length. Direet-current, 
2,400-volt traction will be adopted, and regenerative 
electric braking will be used instead of the customary 
air braking. The section will be operated with twelve 
200-ton freight locomotives, four 200-ton through 
passenger locomotives and two 100-ton local passenger 
locomotives. The estimated cost of the installation 
is $1,500,000, exclusive, of course, of the cost of the 
locomotives. 

The Stress of Sea Waves.—In his recent lecture before 
the Royal Institution at London, on modern ships, Sir 
John Lyle drew attention to the fact that, when the 
waves are one half the length of the ship and one 
twentieth of the length in height, the stress upon the 
ship itself was very little increased above that in smooth 
water. But when the waves are of the same length as 
the ship, or one and one half times its length, the stresses 
are considerably higher than when the ship is in smooth 
water. Hence, in view of the fact that waves are seldom 
over 500 feet long, the maximum bending moments which 
come upon a’ship 900 feet long, such as the “ Aquitania,”’ 
are much less than those which come upon one 500 feet 
in length. 

Canal-Boat Elevator.—A somewhat original construe- 
tion in the shape of a canal-boat elevator is in use on 
one of the canals in the north of France which connects 
the ports of Dunkerque and Calais with the industrial 
and mining region. It consists of two metallic basins 
lying side by side and about 130 feet in length. Each 
tank is carried on a vertical hydraulic piston, one tank 
rising while the second one falls. Connection with the 
ends of the canal is made by a system of gates and also 
a rubber tube joint between tank and canal end, the 
rubber tube being filled out by compressed air so as to 
make a tight joint, whereupon the gates are opened. 
One tank being at the top and the second at the bottom, 
the joint is made at the top tank, the gates withdrawn, 
and water enters the top tank to the level of 8 feet. 
After the canal-boat is run into the tank the gates are 
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The Preparation of Eye-Preserving Glass for Spec- 
tacles.—Sir William Crookes recently read a paper before 
the Royal Society of London, in which he points out how 
the injurious ultra-violet rays of the sun may be cut off 
so as to protect the eyes in tropical countries. Experi- 
ments made by Sir William to protect the eyes of blowers 
of glass vessels resulted in the discovery of a composition 
of glass, sage green in color, that cuts off 98 per cent of 
the heat rays. This glass is composed of ferrous oxalate, 
soda flux, red tartar and powdered wood charcoal. Sir 
William’s experiments showed that it was possible to 
make no less than six different glasses to shield the eyes 
from heat rays. Sir William gives complete details, and 
explains how the glasses are made in his paper. 


The Roosevelt South American Trophies.—Most of 
the 2,500 specimens of big game, mammals and birds 
bagged by George K. Cherrie and Leo E. Miller, mem- 
bers of the Roosevelt-Rondon expedition, have arrived 
at the American Museum of Natural History. Many 
of the specimens in the collection are new to the museum, 
and possibly some are new to science. Mr. Miller, 
mammalogist of the party, covered some 3,000 miles 
in exploration and collecting trophies for the museum. 
He first went up the Paraguay in steamers and launches 
as far as the river was navigable, and then he proceeded 
on a 500-mile jaunt over land, traveling on muleback. 
For forty days he journeyed through a country with 
little vegetation and through a desert-like region. 


Piano Touch.—It is usually considered that no mechan- 
ical piano player, however excellently constructed, can 
reproduce the exact efforts produced by human touch. 
From the analysis of Prof. Bryan, it would appear 
that this belief must yield to scientific analysis. He 
analyzes the precise meaning to be attached to 
“touch,” and shows that it may be perfectly reproduced 
on a pneumatic piano by means of an auxiliary lever 
which operates directly on the bellows, and is regulated 
by a sliding weight gliding on the lever itself, or by the 
direct pressure of the hand. The analysis is very thor- 
ough and scientific, and it is perhaps a mere confession 
of human weakness to say that it does not entirely con- 
vince one who has heard Sachmann play Chopin. 


The Brazilian Expedition of the University of Penn- 
sylvania, under Dr. W. C. Farabee, has completed a year 
of arduous and remarkably fruitful explorations, the 
first of which were made along some of the northern 
tributaries of the Amazon beyond the limits of previous 
exploration, while the more recent work has been done 
in the highlands lying on the frontier between Brazil 
and the Guianas. Last November Dr. Farabee started 
from Dadanawa with 40 native carriers on an easterly 
march through completely unknown territory, in the 
eourse of which he discovered several new tribes, none 
of which had ever before seen white men, guns, clothing 
or matches. The natives of this region are among the 
most primitive savages in the world. The explorers 
reached Georgetown, British Guiana, April 19th. 


The Sedov Relief Expedition which the Russian govy- 
ernment is sending north this Summer now gives promise 
of being a more elaborate undertaking than was originally 
contemplated, and, whether it suceeeds or not in finding 
Capt. Sedov and his companions, will probably achieve 
interesting geographical results. It will consist of the 
steamers “‘ Hertha’ and “Andromeda” and the motor- 
vessel “‘Tatiana.”?” These boats will first visit the 
Pancratiev Islands, off the coast of Nova Zembla, the 
last known location of Sedov’s party, and the place 
from which he expected to start last Summer for Franz 
Josef Land. If he is not still there, the “‘Hertha’’ will 
take the stores from the “‘Tatiana,”’ together with dogs 
and sledges, and endeavor to reach Franz Josef Land, 
while the ‘‘ Andromeda” will cruise north along the coast 
of Nova Zembla, and the “Tatiana’’ will return to 
Arehangel. The ‘Hertha’? may find it necessary to 
Winter in Franz Josef Land. Her equipment includes 
a hydroaeroplane. 


The Stackhouse Antarctic Expedition will not be able 
to leave England in August, as was originally intended, 
and may be postponed until next year. The earlier 
announcements regarding this expedition indicated that 
its principal object was to be the exploration of King 
Edward VII. Land, but the plans appear to have been 
gradually modified with the progress of time. The latest 
announcement is that the expedition will first land a 
party of twelve men on Graham Land to carry on scien- 
tific work there, while the ship will proceed along the 
coast, and probably winter somewhere near Prince Regent 
Luitpold Land, where the Austrian expedition under 
K®dnig, and the British expedition under Shackleton, also 
expect to have their Winter quarters. In the Antarctic 
Spring of 1915, it is proposed to have the ship pick up the 
Graham Land party, and, after coaling at Deception 
Island, to survey the west coast of Graham Land, and 
pass the next Winter in the neighborhood of Charcot 
Land. The following season, an attempt will be made 
to trace the supposed coast-line all the way west to King 
Edward VII. Land. 


$41 


Automobile 


An Improved Carbureter.—Patent No. 1,092,853 to 
Augustus M. Sanborn of Stanford University, Cal., is 
for a earbureter in which the hydrocarbon is mechani- 
ally projected into the air current in the form of a 
circumferential spray. 


Puncturing Tires to Stop Automobiles.—Automobiies 
do not always stop when ordered by constables or other 
law officers, and Constant Le Due of Chatsworth, N. J., 
in patent No. 1,094,226 provides an implement which 
can be extended so as to bring it into the path of a 
vehicle. The spurs on the implement will puncture the 
pneumatic tires, thus bringing the vehicle to a stop. 


Motor "Bus Service in Saxony.—The Saxony goveri- 
ment has appropriated the sum of $450,000 for the 
purpose of extending the working length of its State 
motor omnibus lines from 200 to 706 kilemeters. Nine- 
teen new lines will be established and two private lines 
taken over; an existing State passenger line also is to 
be taken. over and extended for the transportation of 
merchandise. 


Another American Knight Patent Issued.—After hay- 
ing been in the mills of the United States Patent Office 
for eight years—the. application was made in 1906 
patent No. 1,090,991 has but recently been issued to 
Charles Y. Knight, the inventor of the sleeve valve 
engine that bears his name. The patent supplements 
another issued in 1910 and covering a single sleeve valve 
engine. The new patent, which has 43 claims, covers 
the well-known Knight sleeve valve mechanism and 
also deals with an improved lubrication system. 


Fenders Leave Something to be Desired.—After 
having had ample time in which to test out the efficieney 
of the fenders required by law on commercial vehicles 
in the city of Detroit, owners of vehicles and drivers 
are practically unanimous that they are not of much use 
in preventing aecidents—for which they were intended— 
and that they hamper the movements of the vehicles. 
It is pointed out in particular that the use of fenders 
considerably increases the over-all length of the vehicie 
and so shortens its turning radius; furthermore, fenders 
are easily damaged. 

Use ~f Compressed Air in Steel Hardening. Recently 
there has been adopted in a foreign motor car factory a 
new mothod of hardening steel with jets of compressed 
air. The usual method of hardening steel by immersion 
in oil or water or alkaline baths, it is said, results in the 
formation of a line of considerable tension between the 
hardened and unhardened parts. By the use of com- 
pressed air, however, the zones of cooling may be caro- 
fully graduated and much better results obtained. By 
adapting the shape of the nozzle to the work, a wide 
range of results is possible. 

Horses are Really Going.—The statement “the horse 
must go” has been reiterated so often that it no longer 
attracts attention. But the horse really is going—and 
going fast. Of thirty-one principal American cities 
sixteen show a noteworthy decrease in the number of 
licensed horse-drawn vehicles in relation to population. 
The percentages of decrease in seven of these cities, as 
collected by an organization of horse interests, are sug- 
gestive. They are as follows: Indianapolis, 14.5; Co- 
lumbus, Ohio, 5.9; San Francisco, 4.8; St. Louis, 2.4; 
Omaha, 2.1; New York, 0.8; Chicago, 0.5. In the 
other nine cities the average decrease has been 2 per 
cent, whereas the average increase in population bas 
been 7.8 per cent per year. 

Foot-operated Gear Shifter.—The electric gear shifter 
now has become fairly common and there are several 
devices of the kind operated by compressed air. Now, 
however, there has appeared another which is operated 
by the movement of the clutch pedal. It has just been 
placed upon the market. The apparatus consists of a 
selector which is placed adjacent to the steering wheel, 
the shifting mechanism itself weighing about 10 pounds 
and attaching directly to the gear box. In operation, 
the driver selects the gear he desires, and the subsequent 
depression of the clutch pedal shifts the gears auto- 
matically. If a gear selected is not wanted, and it is 
deemed expedient to use another, the selection of the 
other disengages the first. 

Novel Type of Cyclecar Drive.—There has been placed 
upon the market lately a eyclecar which has an unusually 
novel method of power transmission. The vehicle is 
propelled through one front wheel and not, as ordinarily 
is the case, through two rear wheels. To obtain the 
necessary changes in gear ratio there is a friction trans- 
mission mechanism in which the driving plate is the 
front of the flywheel, which, in this case, is ahead of 
instead of behind the engine. The driven member of 
the transmission is slidably mounted, so that it can be 
shifted across the face of the driving disk, and is con- 
nected to the front wheel drive through the inier- 
mediary of a universal joint and internal spur gearing 
within the wheel hub. It is claimed that ample traction 
is obtained and that skidding is avoided for the reason 
that the propelling power is a pull rather than a push, 
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The Schilowsky monotrack automobile. 


The Principle of the Bicycle Applied to the Motor Car 


A Two-wheeled Automobile Stabilized by Means of a Gyroscope 


TYVHE gyroscope and its applications need no imtro 
I duction to our readers. Its use for stabilizing ships, 
for. steadying torpedoes and for ships’ Compasses, are 
all well knewn. Efforts have also been made to adapt 
the gyroscope fer the automatic stabilizing of aero 
Planes. Its use by Brennan to maintain the equilibrium 


of a monorall car is fresh in our memories. The latest 





development is a two-wheeled automobile, designed by 
the Russian engineer, P. Schilowski, which is kept 
balanced by a gyroscope mounted on the machine 
The car shown in the accompanying halftone illustra 


tion. ft is a fuli-size vehicle, capable of carrying from 


four to six people on an ordinary road track 

its inventor, in a paper recently presented before 
the Royal Institute of London, summed up in the fol 
lowing words some of his conclusions relating to the 
principles to be observed in the design of such cars 

Phe most desirable method of suspension of a gyro 
cope for stabilizing a monorail or a monotrack car 
is suspension below the center of gravity of the wheel, 
or neutral suspension with a top ioad, as it permits of 


the vehicle taking smooth curves in each direction. 





Increasing the ‘nstability of the gyroscope, by adding 
to the top load, allows the vehicle to take sharper 
curves 

A special device for hurrying up the precession is 
unavoidable in any gyroscopic vehicle which must take 
harp curves in the same direction as the rotation of 
the flywheel 

However the syroscope may be mounted, and in 


whatever direction the vehicle must run, in order to 


maintain the equilibrium of unstable bodies for any 
length of time, it is absolutely necessary to apply a 
precessional system for restoring the plane of the wheel 
whenever precession takes place, and it is not sufficient 
to increase the stability of the gyroscope by only in- 
creasing the speed. The only instance in which a device 
for hurrying up the precession is not required to bring 
back the gyroscope to its normal position, after it has 
been disturbed, is that of the common peg top spinning 
on a rough surface. In this case, the gyroscope must 
be entirely free of any support or mechanism, and the 
friction between the rounded axle and the surface on 
which the top is spinning automatically hurries up the 
precession and the top rises again. 

The car, when running at a high speed, can with 
safety only take a curve increasing gradually in steep- 
ness teyond a certain point dangerous oscillatory 
disturbances would be produced. Here we come into 
conflict with statements which are often found in tech- 
nical books, that gyroscopic vehicles can, by their very 
nature, take the sharpest of curves. As a matter of 
fact, if a sharp bend has to be made, the curve must 
be gradually increased somewhat after the manner of 
a parabola or ellipse. 

The details of the gyroscope mechanism are illus- 
trated in the accompanying diagrams. For these and 
the data relating to them we are indebted to The Engi- 
necr. They relate strictly to a monorail car, built by 
Mr. Schilowsky, but the principle is exactly the same 
as that employed in the bicycle-automobile. 


Starting with Fig. 1, we have bere a cross-section of the 


























car, A being the central girder and BB the side frames. 
Qn the girder A and directly over the center line of the 
car wheels C a pillar D is erected At its top this pillar 
carries rigidly two parallel arms E/} Two pendulums 
iF are hung from these arms, the bobs G of which con 
sist of cylinders having their axes parallel with the longi 
tudinal axis of the car. To the cross arms FE two cords H 
are attached These cords, passing vertically downward, 
are accommodated in shallow grooves running round the 
circumference of the bobs, and are thereafter taken round 
pulleys J journaled on the frames B From these pulleys 
the cords pass vertically upward When the car is on an 
“even keel” the cords are required just to touch the bottom 
of the grooves on the bobs For facilitating adjustment in 
this respect the ends of the cords are attached to lever arms 
K formed on spindles pivoted between the members HZ. Op- 
posed arms on these spindles are acted upon by the ends of 
small screw handles L. 

Coming now to Fig. 2, an elevation of the left-hand side 
of the car, we have the side frame at B, the pendulum bob 
at G, and the cord at H It will be understood that in 
every respect the right-hand side mechanism is the dupli- 
cate of that on the left. The cord H is connected through 
a spring to the end of a lever M pivoted at N to a standard 
P erected on the side frame B. The lever M extends beyond 
the pivet N and at Q is pin jointed to an arm carrying a 
segmental rack R., A rod S connected to this arm extends 
backward and passes through a bush carried at the top 
of a standard 7 fixed to the side frame B. On each side 
of the bush the rod is provided with a spring and a collar. 
U is a pinion which will be referred to later on. V is a 
spring which is attached to the lever M and the standard P, 
and which serves to keep the cord H taut. 

Let the car swing over to the right-hand side. The right- 
hand bob @ will leave its cord H (see Fig. 1) and the left 
hand bob will press against its cord. The pressure on this 
cord (see Fig. 2) is transmitted to the lever M, causing 
the end Q and therefore the rack R to rise upward. When 

(Concluded on paye 453.) 

















Fig. 1 Partial cross-section of car 


Fig. 2.—Elevation of left side of car. 


Fiz. 3.—Details of gyroscope. 
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Training Wild Animals for Moving 
Pictures 
By Robert H. Moulton 


4TRONG, ambitious wild animals, that 
SS until now have hoped for fame only 
in the circus or on the vaudeville stage, 
have found a new field for exercising 
their talent. A private dramatic school 
has been established near Fort Lee, New 
Jersey, which devotes its time exclusively 
to training beasts for the moving picture 
stage. Paul Bourgeois, a young French 
animal tamer, first thought of teaching 
the jungle inhabitants to appear before 
the camera, and he immediately founded 
the school of which he is still director. 

This entire institution seems unusual 
to a regular patron of the “movies.” A 
short distance out of Fort Lee one comes 
upon a low, one-story building, standing 
in the center of a small wood. A knock 
at the door brings M. Bourgeois himself, 
for he is visitors 


gratified to show 








an electric motor and = air-compressor, 
while on the floor immediately abeve is 
a duplicate installation. The syren pro 
jects ‘through the top of the tower, the 
trumpet being so turned as to throw the 
sounds in a horizontal direction over the 
water. On the top of the tower is a smaii 
automatic acetylene gas plant and lamp. 
All these devices, many of which are the 
invention of Mr. EB. C. Catford, are con 
trolled from the shore station, 144 miles 
distant, by means of a submarine cable 
specially made for this work. In fog 
it ‘s desirable to know that both light 
and fog signal are working satisfactorily. 
Accordingly Mr. Catford designed spe- 
cial alarms which would inform him of 
their behavior. At a distance ef some 
15 feet from the lantern he placed a sele- 
nium cell electrically connected with an 
alarm bell in the shore station. So long 
as the light flashes every ten seconds on 
the cell the bell does not ring, but sheuld 
fog obscure the light or the tight go out 








through his unique educational establish- 
ment. The door leads almost directly into 
the studio. This apartment, where the 
pictures are made, is equipped with a 
stage, scenery, and skylight, all essential 
to the operation of any moving picture plant. The 
animals are kept caged in a large menagerie adjoining 
the studio, and are taken out only for the daily re- 
hearsals. With a few slight exceptions, the principles 
of animal posing and human acting are 


An interrupted shave. 


film. 


enough to hold motors, compressors, fog horn and light, 
which are all controlled by a submarine cable from 
the shore. This lighthouse, with its wonderful array 
of electrical devices for warning and guiding the 


A humorous scene from a wild animal moving picture 


for any reason, the bell at once com- 
mences to ring, thus giving the alarm. In 
the same way a bell rings in the engine 
room at every blast of the syren. The 
signal comes instantaneously, the actual 
sound of the blast itself reaching the shore tive seconds 
later. 

Another device is the telephone which has been 
installed in the tower for the use of pilots and others. 
It is the only ocean telephone call office 





the same. When a film requiring beasts 


is to be made, the animals are first 
trained regularly in their simple move- 
ments until the performance becomes a 
habit, since they can respond only to in- 
Originality 
must be used by the trainers to make 


stinct, not to intelligence. 


their charges do the right thing at exactly 
the proper time for the camera man. For 
this purpose common devices are coating 
tree branches with honey to keep Bruin 
aloft the entire length of a scene, or ex- 
posing a chicken off the stage when the 
fox should jump out of a window. The 
animals feel at home only in the studio 
of the school, and consequently, the com- 
pany of human actors must go to Fort 
Lee when a film is made. 

A marvelous circumstance of the pro- 
fession, for which M. Bourgeois himself 


ean hardly account, is that these so- 
called dangerous beasts rarely attempt to 
harm their fellow actors. In fact, no 
person has been injured by any animal 


in the New Jersey school. Women, main- 





tains the director, seem even more fear- 





in existence. It is principally used by 
pilots to announce to the authorities the 
approach of mail 
weather. 


boats during foggy 
They simply climb the ladder 
of the tower and ring up the exchange. 
The shore station is situated at a point 
known as Doyle Fort. Here a dwelling 
has been erected for the keepers, adjoin- 
ing which is the engine house. The ma- 
chinery includes two oil-engines which 
drive three-phase alternators, and an air 
compressor for working the land syren 
should that be required. Ip the tower 
itself there is a simple switch operated 
by an electro-magnet, whereby motor 
driven air-compressors are thrown in and 
Thus, at night the light 
can be automatically turned on, and at 


out of action. 


sunrise automatically extinguished In 
the same way the fog signal can be set 
in motion or be discontinued at will. 

The cost of the tower and its complete 
$55,000, 
be considered a small figure when the 


installation was which may 


exceptionally difficult nature of the situs 





tion is considered, as well as the power 





less than men. To prove this assertion, 
M. Bourgeois describes the production of 
“Beasts of the Jungle,” a popular film at 

present. In one scene a small, young actress with 
complete security nestled up close to Princess, a huge 
tigress, while several stage hands and moving pic- 
nervously 


ture employees, with less confidence, 


held revolvers leveled at the animal. 


One of the “Britannic’s” twenty-nine, 105-ton boilers, 
mariner through the dangerous channel, rises from a 
rock known as Platte Fougére, always submerged ex- 
cept at low water. 

On the entrance level is a compartment containing 


ful nature of the fog signal which hax 
been erected, and the fact that an ordi 
nary rock lighthouse establishment would 
have cost about $300,000. 
maintenance, as only two keepers are required in 
place of four. Indeed, the Platte’ Fougére unattended 
lighthouse has solved a vexed problem how to warn 
mariners of the presence of dangerous 


There is also the saving in 


rocks at a minimum of expense. 





An Unattended Lighthouse 
By H. J. Shepstone 
A LTHOUGH 


4 A possessing a coast line has now a 


every civilized nation 
humber of automatic light buoys and even 
beacons, the only unattended lighthouse 
built on a wave-washed rock boasting of 
a powerful fog signal and all the appa- 
ratus associated with a fully equipped 
light station is the recently completed 
Platte Fougére tower, marking the en- 
trance to Russell Channel, which leads to 
St. Peter's Port, the capital of the island 
of Guernsey, in the English Channel. The 
tower guards dangerous reefs which have 
for years been a menace to shipping, more 
particularly in foggy weather than at 
night. The tidal currents and the great 
rise and fall of the tide, with its swing of 
30 feet at this spot, also makes naviga- 
tion extremely difficult, 

The possibility of erecting a stone tow- 
er to accommodate keepers was soon 
found to be out of the question, not only 
owing to the great cost that would be 
involved in eonstructing a rock lighthouse 
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The Boiler Plant of the 
“ Britannic ”’ 

HE twenty-nine huge boiiers of the 
50,000-ton White Star liner “Britan 
nic,” now under construction at Belfast, 
were recently placed in position. Twenty 
four of these are double-ended and five 
are single-ended, all being designed for 
a working pressure of 215 pounds, which 
has been found entirely practicable under 
natural draught conditions. Owing to 
the “Britannic’s” great breadth it has 
been found possible to arrange tive bell 
ers abreast, except in No. 6 boiler room 
where, because of the increased fineness 
of the hull, only four could be placed. All 
the double-ended boilers are 15 feet 9 
inches in diameter, weigh 15 tons each, 
and are constructed of steel 111/16 inches 
thick. Each boiler has 159 furnaces of 

the Monson type. 
The “Britannic’s’ 
and the coal bunkers occupy six water 


a total 


boiler installation 


tight compartments, extending for 
length of 320 feet; the engine room takes 








that men could live in, but also on ac- 
count of the small area of the rocks. The 
difficulty was overcome by equipping one 
of the rocks with an 80-foot tower large 


The unattended lighthouse at Platte Fougére in the English Channel. 
compressors, fog horn, and light are all controlled by a submarine cable lead- 
ing to a shore station 14 miles distant. 


up 123 feet additional o. the 900 feet of 
length of the ship. 

The “Brittanic’s’ 
“Olympic,” will consist of a combination 


Motors, 


engines, like those of 














of two reciprocating engin in the wing with a 


low -p re ure turbine of the Parsons type placed amid 
ship: The superior economy of thi ystem is due to 
the fact that increased power is obtained, on the same 


consumption, by expanding the steam in the low-pres 


sure turbine beyond the limits possible in reciprocat 
ing engine This economy has been proved in the 
voyages of the White Star liners Laurentic” and 


Olympkk 


Iron Ore, Pig-iron, and Steel Production 
By Henry Harrison Suplee 


1)! RING the year 1912, according to the report of 
t 


he United States Geological Survey, the produc 
ition of iron ore, and the resulting pig-iron and steel, 
howed a marked increase over the preceding year. 
The total quantity of iron ore mined amounted to 
55,100,147 long tons, or slightly more than 25 per cent 
wore than was mined in 1911, and the amount mar 
keted was about 57 million tons, valued at 107 million 
dollar 
The amount of pig-iron manufactured during 1912 
tinciuding ti various ferro-alloy such as splegeleisen 
ferromangy “, et was 2U.726.037 long tons, which 
was agulu rather more than 25 per cent increase over 
191] The amount of pig-iron marketed in 1912 was 
nbout 0 million tons, having a value at the furnaces 


of more than 420 million dollars 


Practically all of this iron, together with a small 


quantity of imported material, was manufactured into 
steel, the steel production of the United States during 
112 being a little more than 31 million tens, which 


at the market price of $28 per ton for steel rails 


gives a value of SOS million dollars 

These figures show that 107 million dollars worth 
of iron ore 1 increased four times in value when 
converted into pig-iron, and more than eight times 
when transformed into steel, an excellent example of 


the manner in which human effort adds to the value 


f natural resources 

in order to give some idea of the volumes which 
these figure represent, we may take the iron ore as 
Veighing pounds per cuble foot, when 57 million 
tons wor eccupy a space of 545 million cubic feet, 


orresponding to a cube with edges S16 feet in length, 


or a cute higher than the Woolworth building in New 


York 

When reduced to pig-iron, increasing in value four 
times, the velume becomes about 150 million cubic 
feet, corresponding to a cube 532 feet high, or nearly 


that of the Washington monument at the National 
Capital Che conversion into steel, doubling the value, 
and raising it from about 100 million to more than S0O 
nilllon dollars, reduces the volume to about 145 million 
eubic feet, or a cube 525 feet high 

These figures are better grasped by comparison with 
various large tructures, and we may use the new 
terminal station of the Pennsylvania Railroad in New 
York This covers an area of about 450 feet by S850 
feet, or 382,500 square feet The iron ore mined in 
the United States in 1912 would cover this area to 
a height of 1,420 feet, or double the height of the 
Metrowoiltan tower in New York, while the pig-iron 
would require to be piled in a solid mass 400 feet 
high to inciude the production of the past year in 
America 

It is interesting to note that of the 31 million tons 
of steel made in the United States in 1912, only about 
one third was made by the Bessemer process, the re 
maining two thirds being open-heurth steel. Until 
1807 the preponderance was in favor of steel made by 
the Bessemer process, but in that year the open 
hearth product equaled that of the Bessemer con 
verter, and it has maintained a steady lead ever since. 
About 42 per cent of the iron manufactured was pro 
duced in Pennsylvania, and 23 per cent in Ohio. Illi 
nois makes 9.7 per cent, while New York and Alabama 
rivals for the fourth place, New York 


being slightly in the lead 


were clos 


More Power from the Rhine.—The amount of power 
taken from the Rhine for electrical purposes is already 
considerable, and this is now to be increased by new 
plants which are to be erected. Starting with the 
15,000 horse-power of the Rheinfelden station, two 
new plants were then put up at Augst and Wyhlen, 
giving together 30,000 horse-power and distributing 
current over a large area. But the largest plant of all 
will be built upon the upper Rhine, and it will furnish 
no less than 60,000 horse-power, making use of the 
part of the stream lying between Albbruck and Schiiffigen. 
The new plant is to have 10 turbines of 5,000 or 6,000 


horse-power each, and three of the alternators of three- 


phase type coupled to the turbines will give 5,200 
kilowatts, while the other three are rated at 6,150 kilo- 
watts Such alternators represent the most recent 
designs for this class of machine, and run at 107 revo- 


lutions per minute, working at 6,000 to 6,600 volts. 


Current will be sent over power lines at 47,000 and 78,000 
volts by the use of step-up transformers in the station. 
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Correspondence 


[The editors are not responsible for statements 
made in the correspondence column, Anonymous com- 
munications cannot be considered, but the names of 


correspondents will be withheld when so desired.) 


The Latin-American View of the Problem of 
Our Navy 
To the Editor of the Sctentiric AMERICAN: 

I am sorry to note that your valued articles deal- 
ing with “The Problem of Our Navy” have been 
brought to a conclusion. 

The continuance of such articles is the only way to 
bring to the mind of the people of the United States 
that the Navy can be made practical; that it is a 
school for poor young men who lack educational oppor- 
tunities; that it gives them a discipline second to 
none, and most of all, that the first-class policies of 
the United States, namely, Indivisibility of China, 
Asiatic Exclusion, the Monroe Doctrine, ete., can only 
be enforced by a large and strong navy. 

This Monroe Doctrine, which has kept many a 
Latin-American republic from the jealous eye of the 
European powers, can only be maintained by a navy 
large and strong enough to make war with the United 
States a difficult task for these European powers, be- 
ing as they are, 3,800 miles away from their main 
naval bases, but with a great preponderance of capital 
ships—dreadnought type—this task could be accom- 
plished by such powers 

All this you and the Secretary of the Navy have 
explained wonderfully well in your several articles, 

If you were to ask all the more educated class of 
Latin-Americans what is the object of the great naval 
programme which Germany has started a decade ago, 
the answer would correspond with yours: The Mon- 
roe Doctrine, the Panama Canal, and her great com- 
mercial interests with Central and South America. 

I am positive that the better class of Cubans and 
Latin-Americans are more interested in the increase 
and efficiency of your Navy than the average inland 
citizen of the United States. Your Navy is the only 
friend that we Latin-Americans have that can keep 
the greedy hands of the nations of the Old World 
away from us, and dropping fast as she is to a fourth- 
class havy (not to a third-class as you say), we stand 
helpless at their hands in the event they should at- 
tempt conquest. 

I noted in your recent articles that you often spoke 
of a first-class navy, that of England with forty-two 
dreadnoughts built and building; a second-class navy, 
that of Germany with twenty-six dreadnoughts built 
and building; and a third-class navy, that of the 
United States, with thirteen dreadnoughts built and 
building, with France and Japan close behind with 
Permit 
me to say that you have not done justice to France. 
The mod- 


eleven and ten of these ships, respectively. 


Perhaps it was an oversight on your part. 
ern French navy will be, I am sorry to say, superior 
to that of the United States. I shall make here a 
rough comparison of capital ships built, building, and 
authorized by both nations: 


United States Ships. 


Tons 
Main battery 
2 “Michigans” 82,000 16 12-in. guns 
2 “Delawares” 40,000 20 “ “ 
2 “Floridas” $3,650 0) ‘ ‘ 
2 “Arkansas” 52,000 24 , ” 
2 “New Yorks” 54,000 20 14-in ns 
2 “Oklahomas” 7 55,000 20 “a a2 
2 “Pennsylvanias” .... 62,000 24 - - 
Total tonnage .... 338,000 
French Ships. 
Tons 
Main battery. 
t “Jean-Barts” 94,000 48 12-in. guns 
3 “Bretagnes” eoee 70,500 30 13.4-in. “ 
t “Normandies” 101,548 48 - ” 
t (New ones) -«+- 116,000 64 ” ” 


Total tonnage 3S2,048 


Assuming the weight of the 12-inch projectile of the 
United States and French navies to be S70 pounds; the 
weight of the i4-inch American projectile to be 1,400 
pounds ; and the weight of the 13.4-inch French projec- 
tile to be 1,438 pounds, in comparing gun power, we 
see that a single discharge of all the big guns of the 
15 dreadnoughts of the French navy would throw a 
shower of deadly material weighing 245,246 pounds 
on a target of fourteen American ships, as against 
a discharge of 159,200 pounds of metal of one single 
round fired from all the big guns of the fourteen dread- 
noughts of the American Navy, on a target of fifteen 
French ships. This shows a superiority of the French 
ships of 54 per cent in gun power, regardless of the 
fact that the projectile of the 13.4-inch gun of the 
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French navy, although of less diameter, has a greater 
muzzle velocity, and being heavier, is consequently 
more powerful than the 14-inch American gun. Of 
these large guns the American ships are equipped 
with sixty-four, as against one hundred and forty-two 
on the French ships. It must be borne in mind also 
that the two “Michigans” have less speed, and that 
and two “Delawares’ 


’ ’ 


the two ‘Michigans’ are not as 
heavily armored as the four smalier French ships of 
the “Jean-Bart” type; namely, the “Jean-Bart,” “‘Cour- 
bet,” “Paris,” and “France.” 

The United States, therefore, stands now as a 
fourth-class naval power in modern ships. In this 
rough comparison of gun power and tonnage, I have 
not included the battleships of the pre-dreadnought 
type, of which the United States has a great superior- 
ity, but no nation that looks forward to a first-class 
line of fighting ships would look upon them for reli- 
ance in future naval battles. 

My only aim in bringing this comparison to your 
mind is to show you that as the matter now stands, 
the United States is dropping as a naval power at a 
higher rate than it is generally believed in your coun- 
try, and which is looked at with regret. 

Are many Americans also aware of the fact that 
the Italian government has eight dreadnoughts built 
and building, and is now considering the construction 
of four 35,000-ton ships, each carrying twelve 15-inch 
guns in four triple turrets, the projectile of which 
guns weighs 1,950 pounds; that the Spanish govern- 
ment has just voted a credit of $324,000,000 for the 
construction of dreadnoughts, scout cruisers, destroy- 
ers, etc.? 

I, therefore, encourage you, Mr. Editor, to have this 
subject of the Navy on your publication every now 
and then, until you have convinced your people and 
your country of the necessity to build and keep a 
second-class navy, such as you had in 1906, to maintain 
peace, not to make war. 

Please accept my heartiest thanks for your valued 
literature, and that of the Hon. Josephus Daniels, See- 
retary of the Navy, dealing with the sulject men- 
tioned above, which is of vital importance to your 
country, and to all America, 

Since I am a foreigner, I must ask your pardon 
for my poor English. IGNACIO VALDES, 
Hormiguero, Cuba. 


The Tide-predicting Machine 


To the Editor of the ScleENTIFIC AMERICAN: 

Please grant me space in your journal to make the 
following statements in reference to a note in your 
issue of May 2nd, 1914, page 362, headed “The Tide 
Predicting Machine” and signed by R. A. Harris: 

I do not wish to make reply to or discuss the con- 
tents of that note. But, in order to prevent silence 
being interpreted as acceptance of the position as- 
signed me therein, I beg to state: 

The C. and G. 8S. Tide Predicting Machine No. 2 is 
one of the products of the Coast and Geodetic Survey. 
The officials of that Bureau are thoroughly familiar 
with its development from its first inception, prior 
to 1800 (the year in which Dr. Harris entered the ‘ser- 
vice), to its final completion. They accorded the 
undersigned the honor to publish a description, under 
his name, in Hngineering News, issue of July 20th, 
1911, and in the Journal of the Washington Academy 
of Sciences, issue of July 19th, 1911. 

The various statements in Mr. C. H. Claudy’s article 
in your issue of March 7th, 1914, are substantially 
correct, though his references to the undersigned are 
unduly laudatory. I. G. Fiscuer. 

Washington, D. C. 


The Current Supplement 


UR SvuppremMent, No. 2004, brings an illustrated 
-  Fiectirenee of the Westinghouse marine turbine.— 
Dr. F. A. Woods contributes a study on the racial ori- 
gin of successful Americans.—Prof. G. G. Seott writes 
on the relation of aquatic animals to the surrounding 
water.—L. B. Ward gives an account of this year's 
additions in the United States Navy.—M. v. Jakubowski 
describes the mining and other methods of obtaining 
amber on the Baltic coast.—J. J. Smith discusses the 
power required for refrigeration.—J. H. B. Bryan de- 
scribes the building of large gas engine flywheels.—In 
an article on the stability of ships’ lifeboats the decked 
type of boat is recommended, the common type afford- 
ing little protection even in a fairly good sea. 


The Forthcoming Trials of Langley’s Machine 


ANGLEY’S full-sized aeroplane, on which the 
United States Government spent more than $50,000, 
was brought to Hammondsport six weeks ago. In the 
next number of the Screntiric AMERICAN we expect to 
publish a complete illustrated account of these trials 
from the pen of a special correspondent at Hammonds- 
port. 
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Our Navy and the Mexican Situation 

N the first of our series of articles on “The Problem 
= Our Navy,” written by the Assistant Secretary 
of the Navy, the Hon. Franklin D. Roosevelt, we 
published a map showing the disposition of the ships 
of the United States Navy on February 12th of this 
year. This map served to illustrate the fact, which 
was brought out b- Mr. Roosevelt in his article, that 
not only in the stress of wartime, but also in days of 
peace is our Navy very actively employed. On the day 
named, there were stationed on the Gulf and Pacific 
coasts of Mexico, at its various ports, some fourteen 
or fifteen United States war vessels. 

Since the date of that article, the Mexican crisis has 
become so acute and events have moved so swiftly 
that, to-day, there are gathered at the various Mexi- 
can ports no less than eighty-three ships, in which is 
included the very flower of our Navy. In this fleet 
are included eight dreadnoughts, ten pre-dreadnoughts, 
four armored cruisers, one modern monitor, our three 
fast scouts, four protected cruisers, twenty-three of 
our latest destroyers, four gunboats, four third-class 
cruisers, seven colliers (these the largest and fastest 
of their class to be found in any navy of the world), 
one mining ship, two auxiliary cruisers, four large 
seagoing tugs, one refrigerating ship and six miscel- 
laneous vessels of the auxiliary type. 

The events which have led to this great naval demon- 
stration are so well known as to call for no recapitula- 
tion here; but we do wish to emphasize the fact that, 
when the President, realizing that matters between 
the United States and Mexico had reached that critical 
line where diplomacy 
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“Our men behaved absolutely. We cleaned the city 
of all firearms, weapons, and ammunition; and we 
cleaned the streets. What New York, Washington, and 
Philadelphia need is an effective street-cleaning depart- 
ment such as we put into Vera Cruz, something which 
our city governments seem to be powerless to organize 
and keep in successful operation.” 

This fine tribute is in line with Admiral Fletcher's 
modest praise of the marines and bluejackets, when 
he said: “In nine days’ work Vera Cruz was occu- 
pied by the Navy, lawlessness and disorder suppressed, 
11,000 firearms taken possession of, and a line of 
defenses established around the city against an army 
threatening to recapture it. Business was resumed 
and normal conditions restored.” 

Later Gen. Funston reached Vera Cruz with a force 
of 4,000 men of the Regular Army, which, at the 
present writing, is in occupation of the city. 

For the next few weeks, the center of interest will 
be found at the Niagara Peace Conference. 


The Wreck of the Forlanini Airship “ Citta di 
Milano”’ 


| ese the London Engineer we glean some details of 

the disaster which befell the Forlanini airsh!p ‘‘Citta di 
Milano,” on April 9th. The disaster is to be attributed 
not to any defect in design but to the stupidity of the 
populace among whom the craft was forced to descend. 
In order to repair a leaky valve, the airship was brought 
to the ground after she had left her shed, and moored to 
some trees with ropes partly of hemp and partly of steel, 


$45 


is intended as fuel for blast furnaces used in the 
smelting of iron ore. 

In the year 1912 the quantity of coke made in the 
United States was 43,983,599 short tons, according to 
the report of the United States Geological Survey, or 
in round numbers, about 44 million tons. This corre- 
sponds to more than 3,000 million cubic feet, and 
would fill a cube of 1,442 feet length on each aige, or 
twice the height of the Metropolitan tower in New 
York. 

The coal from which this coke was made, 65,577,862 
tons, would fill 1,311,500 cars of 50 tons capacity, mak- 
ing, if coupled up in one train, a length of 8,700 miles, 
extending from New York to San Francisco and all 
the way across the Pacific Ocean. 

This coal is valued at about 87 million dollars, while 
the coke made from it was sold for more than 111 mil- 
lion dollars, an increase in value of more than 27 per 
cent. Less than four years’ production of this amount 
of coke would equal in value the entire cost of the 
Panama Canal, including sanitation and the purchase 
price to the French company. 

During the year 1912 there was a notable increase 
in the proportion of coke made in by-product ovens. 
Formerly all the coke made in America was made in 
the inefficient beehive oven, all the gas and ammonia 
going to waste. Last year, one fourth of the entire 
quantity was made in by-product ovens, the coal being 
coked in retorts, which enabled these valuable products 
to be saved, a portion of the gas being burned as fuel 
for the coking, and a large amount being sold for 
other purposes. At the present time about fifty million 
cubic feet of iluminat- 
ing gas per day is pre- 





gives way to naval and 
military force, called 
for the dispatch of the 
Atlantic fleet to Vera 
Cruz for the seiz 
ure of that port, the 
Navy was prepared to 
make a quick response. 
The Atlantic fleet con- 
centrated on Vera Cruz 
with highly commend- 
able rapidity; the sea- 
men and marines 
were landed; and 
before many hours had 
elapsed, the port was 
in our possession and 
the work of disarming 
the populace, seizing 
the water-works, and 
throwing out around 
the city a cordon of out- 
posts was under way. 
The work was done 
with a neatness and 
dispatch which proved 
that, for work of this 
character, our Navy is 
in a condition of very 
high efficiency. 

The seamen and ma- 
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duced as a by-product 
of coke ovens, supplying 
such cities as Boston, 
Indianapolis, Balti- 
more, and Milwaukee. 
From the eleven mil- 
lion tons of by-product 
coke made in the United 
States, there was de 
rived sixteen mililion 
dollars value of by- 
products consisting of 
gas, tar, and ammonia. 
Since the coke itself 


MEXICO had a value of forty- 


two million dollars, 
there was added 3S per 
cent value to the prod- 
uct by the recovery of 
valuable products for- 
merly thrown away. If 
efficiency is rightly de- 
fined as reduction of 
waste, there is here a 
most notable example 
we of modern efficiency. A 
similar gain, applied to 
the coke made in the 


wasteful beehive ovens, 





would represent more 





rines, some six thou- 
sand of them, received 
their baptism of fire 
under difficult and very 
disconcerting conditions, the enemy being concealed, 
for the most part, within houses, or protected by the 
high parapets of the roofs. Nevertheless, the accounts 
agree that these young men went through the ordeal 
with all the steadiness of veteran forces. The severity 
of the fighting is shown by the fact that on our side 
alone some twenty lives were lost, and about ethree 
times that number were wounded. The Mexicans are 
estimated to have lost some 200 men. 

Following immediately upon the occupation, Admiral 
Fletcher put in hand the work of restoring order and 
confidence, with the result that Vera Cruz quickly 
settled down to its routine of daily life—and this under 
conditions of security which it had never known in all 
the centuries of its existence. 

We have received a personal letter from the captain 
of one of our ships, which pays such interesting tribute 
to the work of the Navy down there, that we venture 
to publish the following excerpt: 

“I have just returned aboard after commanding one 
of the regiments of bluejackets. The embarkation 
of the 6,000 sailors and marines was astounding. We 
passed in review before the Army and Advance Base 
Marines, and went aboard tugs and steamers. In 
35 minutes from the signal to begin moving, the force 
was clear of the dock and bound back to the ships. 

“The Supply Department was beautifully handled by 
our paymasters and marine officers. The cooking was 
excellent—meals served promptly—although everything 
was improvised out of very little in the way of stores 
and means of cooking. It was. a triumph for our 
Commissary System. 


Map showing location of the ships of our Navy at Mexican ports on May 20th, 1914. 


having a breaking strength of five tons. Before the 
necessary repairs could be made to the valve, the ropes 
gave way and the ariship was driven for about 170 yards 
against some mulberry trees. She was again moored, and 
the commanding officer decided to deflate the bag. A 
crowd of peasants gathered to watch the operations. The 
soldiers could not drive them back. Indeed, they could 
not be even made to give up smoking. As the deflated 
bag fell over toward the crowd on the left ride, several 
explosions followed hard on one another. A great blast 
of blue flame shot out from the airship, and passing away 
left behind nothing but a twisted mass of framework 
and a struggling body of human beings. About eighty 
people were more or Jess seriously injured. Thus through 
the crass obstinacy of a few yokels a vessel presented to 
the government by publ subscription at a cost of 
$80,000 was destroyed beyond repair. The airship had 
had a life of nine months, had made many successful 
voyages, and like her fore-runner, the ‘Leonardo da 
Vinci,” had been singularly free from accident. 


The Iron Smelter’s Fuel Bill 
By Henry Harrison Suplee 

pees people realize the magnitude and importance 

of what may be termed a secondary industry in the 
United States—the manufacture of coke. The removal 
of injurious substances, with respect to metallurgical 
purposes, by driving off the sulphur and other volatile 
constituents from coal by the operation of coking, 
forms one of the important elements in the iron indus- 
try, since by far the greater portion of the coke made 


than twenty-five million 
dollars, without taking 
into account the great- 
er value in the im- 
proved quality of the coke itself. In this connection 
attention may be called to the emphasis laid by Dr. 
Diesel upon the efficiency attainable by using gas tar 
as a fuel for Diesel engines. He maintained that if 
all coal was refined by coking, the power developed 
from the gas and the tar would equal that which could 
be derived by burning all the coal under boilers, while 
the coke would remain available for metailurgical pur- 
poses and such uses as would still require solid fuel. 


The South Magnetic Pole 

JOURNEY to the region of the south magnetic 

pole was made by Lieutenant Bage and Messrs. 
Webb and Hurley, of the Mawson expedition. Ob 
serving stations were established every 10 miles 
along the journey of 300 miles from Winter quarters, 
in spite of the extremely rigorous climatic conditions. 
The readings showed strong local variations in mag- 
netic force, but on an average the dip of the magnefic 
needle increased about one minute of are for every 3 
miles. From the observations it appears that in Decem 
ber, 1912, the approximate position of the northwestern 
edge of the magnetic polar area was in latitude 70 
degrees 36 minutes S., longitude 148 degrees 12 min- 
utes E. This differs by over 100 miles from the posi- 
tion of the southeastern boundary of the ares, as de 
termined by David and Mawson in Jannary, 1909, 
during the Shackleton expedition. Webb provisionally 
estimates the width of the area in a SW-NE direction 
to be about 40 miles. If this estimate is correct, and if 
the positions were accurately determined in 1909, the 
polar area must have shifted materially since that time. 
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The Heavens in June 


New Comet Discovered—Counting the Stars 


+48 

ryy itl econd ceomet to be discovered in 1914 was 

[ fou by Zlat | it Meitau, Russia, on May t6th, 
in t f Perseu almost due north from 
the Sui it \ musually bright for a newly di 
coveres et, being visible to the naked eve accord 
i ter the t report ind in an opera glass, accord 
ing to tl ft telegram. Only the first two day 
observat re at hand when this must be written: 
put the iffice to tell a good deal about the comet 

(in the 16th of May it was in hours 18 minutes 
right ase« ‘ and 49 degrees 51 minutes north decli 
nation, wi fraction of a degree of the bright star 
Alpha Ps el The next night it had moved westward 
by near! ln ites of right ascension, which (in this 
declination) amounts to about 31/3 degrees in the sky, 
while { id gone northward by but 7 minutes of are. 


Its apparent direction of motion is straight toward 


Cay a, and its rate such that, if moving uniformly) 

it would re the neighborhood of the latter star li 
nut j al At present it is equally well, or ill, 

to in eon j the evening or morning sky, being some 

ty or 15 degres high in the northwest 

wiet th s rrow dark, grazing the 

norther horizon at midnight, and com 


ing up in the northeast before dawn For 


observatort in northern Europe it i 
reum ' 10 degrees or more high 
at midnight © that they have a far 


better chance of observing it than we 


have ut ii t week or so it will be 
much higher in the evening sky, and ther« 
hel iv trouble in observing it 


Nothing can yet be said concerning its 
orbit, though the fact will be known 
But from its rapid 
ipparent motion it can easily be shown 
that it must be within 75 million miles 
of the Berti and not less than 45 mil 


" from the Sun, and also that its 








must be in the opposite direction 
that of the Earth 

{ft may be much nearer to us than the 
limit just mentioned; but this must re 
until detailed calculations 
are pancle Phe circumstances are un 
fortunately such tbat it is still impossible 
to say evel roughis where the comet 
wili be 1 tin ky by the first of June 
whether it will be brighter or 
fainter then than at the time of discovery 


comet hi 


been favorably 


nlacsd! for observation during the present 


mouth ami wi be almost as well in 
June dm the 2nd of June its predicted 
position is in right ascension 20 hours 54 
minute declination 41 degrees SO minutes 


nerth—about 5 degrees southeast of Alpha 
Cygni It is then moving eastward and 
wthward, at a little less than 
1 dexzree a day 


lished ephemeris, it appears that on the 16th it should 


By a rough extension of the pub- 


be approximately in 21 hours 48 minutes plus 44 degrees 
oo miiute id on the 50th in 22 hours 30 minutes 
plus 46 degree Its brightness will even then be about 
two and one half times that at the time of discovery, 
but as it was then described as fainter than the ninth 
magnitude, it will not, even at best, be a conspicuous 
object in a small telescope 

Delavan’s comet is slowly coming out into the morn 
ing sky, but is not observable yet. Its position on 
June 18th is given as 4 hours 28 minutes plus 26 
egrees 12 minutes, which would make it rise 1 hour 


and 20 minntes before the Sun. It will be observable 
once more in July, but will not become conspicuous till 
tter in the year 


It has been 


istomary to comment here upon the 
stronomical literature of the past month; and for 
mention this time we may well take one of the numer 
ous pleces of good work which are now coming from 
the University of Lund, in southern Sweden, where 
Prof. Charlier has gathered around him a group of 
ibsle tudent 

Fortunately for astronomers in most countries, these 
‘Meddelanden 


Astronomiska Observatorium,” are writte! 


publicatio: though bearing the title, 
fran Lund 
sometimes in German, but often in excellent English, 
as is the case with the work under consideration by 
Dr. Hans Henle 

bor. Henle has set himself the problem of determin- 
ing the number of stars in the sky brighter than the 


eleventh magnitude, and the density with which they 


June 7 
wk 


June 22 


By Henry Norris Russell, Ph.D. 


ire distributed, per square degree, in the various parts 
of the heavens 

As material for his investigation, he employed the 
well known “Harvard Sky,” a series of fifty-five plates, 
taken at Harvard and Arequipa, Peru (which among 
them cover the whole heavens from poie to pole), of 
which duplicates have been furnished to many observa- 
tories 

The first thing to do was to count the number of 
star-images shown on these plates. Dr. Henie ingenu 
ously remark “As the number of stars was about 
one and one half millions, I refrained from counting 
them al Instead of this, he mapped out a series of 
one hundred squares, one centimeter on a side, dis- 
tributed evenly over each plate, and covering about 
one quarter of its area, and counted the stars in these 
squares. The average number of stars per square was 
7S, and the whole number of stars counted no less 
than 425,497 In one region in the Southern Cross, 
nearly 2,000 stars were counted in a single square. 


The next problem was to find out how faint were 
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At 9% o'clock : June 30 


NIGHT SKY: JUNE AND JULY. 

the faintest stars shown on each plate. This was 
made relatively easy by the fact that, in,the regions 
of the sky surrounding a large number of variable 
stars, the brightness of a sequence of faint stars has 
been measured. By identifying these stars on the 
plates, the magnitude of the faintest stars visible 
could at once be determined. But this was not the 
whole story, for it was found that much fainter stars 
were shown near the center of each plate than at its 
edges, and corrections had to be made for this, which 
was successfully accomplished by a very ingenious 
method. After this has been done, the number of 
stars in each region which are brighter than the 
eleventh magnitude can be calculated. Dr. Henie finally 
concludes that the whole number of stars in the sky 
above the eleventh magnitude is 1,013,528, or an aver- 
age of not quite 25 per square degree, which is equiva- 
lent to a little more than five such stars in an average 
bit of sky as big as the full Moon. But the number 
of stars per square degree varies enormously in differ- 
ent parts of the sky. The regions poorest in stars are 
in Ursa Major, 


n about 9 hours plus 50 degrees, and 
again in about 13 hours 30 minutes plus 57 degrees, 
in each of which there are less than five stars per 
square degree brighter than the eleventh magnitude. 
The whole region occupied by the Great Dipper (which 
lies between the two positions just mentioned) is very 
poor in telescopic stars. 

The richest regions are in Ophiuchus in 18 hours 20 
minutes plus 2 degrees, where there are uctually 112 
stars per square degree above the assigned limit of 
magnitude, and in Cygnus (21 hours 8 minutes plus 


At 9 o'clock : July 7. 
June At 8% o'clock: July 14 
At 8 o'clock : July 22. 


52 degrees) with 105 stars per square degree. Regions 
almost as rich are found in Sagittarius (17 hours 40 
minutes minus 27 degrees) and Argo (9 hours 40 min- 
uies minus 62 degrees). All these rich regions lie in 
the Milky Way, while the poor ones are near its pele, 
The average number of stars per square degree in 
the Milky Way is more than forty, while near its 
northern pole it is about seven. Near the southern 
galactic pole, curiously enough, the number of stars 


s about twice as great. 


per square degree 

There is little doubt that if similar counts could be 
extended to stili fainter stars, the increase of their 
numbers toward the Milky Way would be still more 
marked. 

The Heavens. 

The rich regions of the Milky Way, of which we 
have just been speaking, are now conspicuous in the 
eastern and southeastern sky, though the vast agglom- 
erations of still fainter stars which form the great 
clouds extending from Aquila to Scorpio are even more 
prominent. Among the brighter stars, too, many of 
the finest groups will be found in this 
region; Cassiopeia, low in the northeast; 
Cygnus and Lyra, a little north of east; 
Aquila, farther to the southward; and 
then Sagittarius and Scorpio, the latter 
extending to the meridian. Ursa Minor 
and Draco are in the north, above the 
pole Hercules and Corona are right 
overhead, with Ophiuchus and Serpens te 
the southward. Arcturus shines splendid, 
high in the southeast, and Spica, appar- 
ently fainter, but far more remote, and 
really brighter, appears below. Leo is low 
in the west, and Ursa Major well down 
in the northwest, and sinking steadily. 

The Planets. 

Mercury is an evening star all through 
June, and is well observable in the earlier 
half of the month, setting at about 8:45 
P. M. on the Ist and 9:10 on the 18th, 
when he is at his greatest apparent dis- 
tance from the Sun. After this he moves 


en 


southward, and becomes less easy to see; 
setting about 8:30 at the end of the 
month. On the Ist he is brighter than 
Arcturus; but as his crescent narrows 
he grows fainter, and by the end of the 
month he is fainter than Regulus. 

Venus is likewise an evening star, set- 
ting about 9:30 all through the month, 
and is very conspicuous. 

Mars, too, is visible in the evening, but 
is higher in the sky, setting about 11 
P. M. on the 15th. He has fallen off very 
much in brightness, and is now no bright- 
er than the brightest stars of the Great 
Dipper. 

Jupiter is still a morning star, but is 
growing more conspicuous. He is in the eastern part 
of Capricornus, and rises near midnight on the Ist, 
and a little before 10 P. M. on the 30th. 

Saturn is in conjunction with the Sun on the 13th, 
and cannot be seen this month. 

Uranus is in the middle of Capricornus, and rises 
about 10:15 P. M. in the middle of the month. Nep- 
tune is in Gemini, and sets at about 9:30 P. M. on the 
same date. 

The Moon is in her first quarter at 9 A. M. on the 
ist, full at midnight on the 7th, in her last quarter 
at 9 A. M. on the 15th, new at 11 A. M. on the 25rd, 
and returns to her first quarter at 2 P. M. on the 30th. 
She is nearest us on the 5th, and farthest away on 
the 17th. 

While traveling around the skies, she passes near 
Uranus on the 11th, Jupiter on the 12th, Saturn on 
the 22nd, Mercury and Neptune on the 25th, Venus 
on the 26th, and Mars on the 27th. 

At 2 A. M. on the 22nd, the Sun attains his greatest 
northern declination, 23 degrees 27 minutes 10 seconds, 
and enters the “sign” of Cancer, which, being an 
imaginary region of the ecliptic and affected by pre 
cession, has during the last 2,000 years backed into 
the constellation Gemini, and, as the almanacs will 
have it, “Summer commeuces.” 

Princeton University Observatory. 


Guinea Pigs were imported into this country for 
laboratory experiments during the year ended June 
30th, 1913, to the number of 12,112, as compared with 
only 1,471 the year before. 
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A Variable Condenser 
By Frederick E. Ward 
N constructing his own wireless receiving apparatus, 
ies average amateur probably encounters his greatest 
difficulty in making a good variable condenser, because 
the commercial form of this instrument, consisting of a 
system of fixed and of movable vanes, requires that a 
large number of parts be made and assembled with con- 
siderable care. 
To overcome 


difficulties the author has de- 


these 
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Constructional details of the condenser. 


veloped the simple form of condenser shown in section 
in the accompanying drawing, where A and B represent 
the condenser plates, which are two brass disks about 
3/32 inch thick and 2 inches in diameter. The first of 
these plates is fixed to the frame C, of wood or of other 
suitable insulating material, by a machine screw and 
nut which also serves as a binding post. The other 
plate is attached to the screw D, passing through the 
nut HL, and carrying at its upper end the insulating knob 
F, by the turning of which the top plate is adjusted up 
or down, thus taking advantage of the jaw that, other 
things remaining constant, the capacity of a condenser 
is inversely proportional to the distance between its 
plates. 

In making the simple form of variable condenser just 
described, it should be borne in mind that the best re- 
sults are to be obtained by the use of a screw of fine 
pitch and of large diameter, such as is used in the well- 
known micrometer caliper. Not less than forty threads 
per inch, with a diameter of 4 inch, is recommended. 
Care should be taken that the nut and screw are a rea- 
sonably good fit, and that the upper disk be turned off 
in the lathe so that its face will be truly at right angles 
to the axis of the screw. The lower disk should be 
leveled up by shims of tissue paper, if necessary, so 
that the two disks meet squarely when screwed together. 

When the condenser is to be used in series with a 
large receiving aerial, for shortening its natural wave- 
length, it is of advantage to have nothing between the 
disks but air, for then they can, on occasion, be con- 
veniently screwed together and short-circuited. If, how- 
ever, the condenser is to be used in parallel with receiv- 
ing instruments, where a short-circuit would be unde- 
sirable, this mishap may be guarded against by laying 
between the disks a slightly larger disk made from a 
film of clear, white mica one thousandth of an inch 
thick. This mica film has the effect of multiplying the 
maximum capacity of the condenser by a factor of about 
six. 

In the photograph is shown a well-made instrument 
of the type just described. This one has a top piece 
of brass supported by four hard rubber posts, through 
which pass the four machine screws by means of which 
it is fastened to the base. The adjusting screw is pro- 
vided with a graduated thimble so that the distance be- 
tween the plates can be read off as with a micrometer, 
The knob could just as well 
land or pointer moving 


this serving as a scale. 
have been provided with a 
over a scale marked on the top plate. 

Such an instrument is suitable for use in a wave- 
meter of the Doenitz type, for which purpose it has 
a slight advantage over the usual form of condenser 
in that its capacity increases rapidly toward the end 
of the scale where the plates come together, while in 

















Home-made variable condenser. 


the ordinary form the capacity varies uniformly along 
the scale. Since it is desirable to calibrate the scale 
direct!y in wave lengths, which are proportional to 
the square roots of the capacities, the disk type con- 
denser, therefore, gives more vearly uniform scale 
divisions. 

The maximum capacity of the average commercial 
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type of variable condenser is about 0.003 microfarad. 
The calculated capacity of a pair of 2-inch circular 
plates spaced one thousandth of an inch apart in air 
is only about 0.0007 microfarad, but this value is in- 
creased to about 0.0045 microfarad by the introduction 
of a mica film, as recommended. In either case un- 
screwing the plates until they are 0.01 inch apart 
reduces the capacity to about 0.00007 microfarad. It 
will be seen from these figures that 2-inch disks are 
large enough to serve a useful purpose in many cases, 
though larger plates may often be employed to ad- 
vantage. 


Construction of an Oxygen Carbon Remover 
A N oxygen generator for removing the accumula- 

tion of carbon from the combustion chamber and 
the piston of an internal combustion engine may be 
constructed as follows: 

Take a short length of wrought iron pipe 1% inches 
in diameter, and thread and cap it at either end. 
Through one cap drill and tap a hole to receive a 
length of brass tubing. Solder a suitable length of 
annealed copper tubing into the end of the brass pipe. 
A handle may be provided by fitting in position a piece 
of 44-inch strap iron, drilled for the passage of the 
brass tubing, and securing it with a nut as is shown 
by the sketch. The handle should be taped. 

To use the device, a couple of ounces of chlorate of 
potash, to which has been added a teaspoonful of man- 
ganese dioxide, the two being thoroughly incorporated, 
are introduced into the chamber formed by the pipe, 
the rear cap being removed for the purpose. After 
the cap has been screwed tightly in place again, the 
chamber is heated with a blow torch and the end of 
the flexible copper tubing is introduced into the com- 
bustion chamber of the motor. As soon as the ingredi- 
ents are sufficiently heated, oxygen is given off and 
the heat should be kept constant to insure a steady 
flow. In the presence of the oxygen, the caked car- 





Oxygen generator for removing carbon from 
pistons and cylinder. 


will burn from the 
Care should be taken 
For cleaning multiple 


bon can easily be ignited and 
surfaces in a minimum of time. 
not to apply too much heat. 

cylinder motors, the quantities of chemicals can be 
increased. Since the manganese dioxide acts merely 
to stimulate the decomposition of the potassium salt, 
it is evident that the proportions are not all import- 
Both chemicals can be obtained from any chem- 


Care should 


ant. 
ist in smeil quantities, and at low cost. 
be exercised to keep foreign substances from contact 
with the chlorate of potash. 


Dangers of Aviation.—In an interesting volume by 
Roger Depaginat on the martyrs of aviation, some inter- 
esting statistics are given showing the progress accom- 
plished from 1908 to 1912. The total number of aviators 
for each year is given, together with the total distances 
traversed in the air. The price paid in lives for these 


triumphs is also given. 


Year. Aviators. Miles Traversed. Killed. 
1908 5 1,500 1 
1909 50 40,000 3 
1910 500 920,000 29 
1911 1,500 3,000,000 78 
1912 5,800 17,000,000 140 


Another table is attached showing the advance made per 
hife lost. 

1908 one killed for 1,500 miles of flight. 

1909 one killed for 14,000 miles of flight. 

1910 one killed for 32,000 miles of flight. 

1911 one killed for 40,000 miles of flight. 

1912 one killed for 120,000 mile. of flight. 
Thus, from 1908 to 1912, the number of fatal accidents 
has proportionally diminished from 100 to 1, if one con- 
:iders distances traversed, and from 10 to 1, if one con- 
siders the number of aviators flying. At this rate aviation 
will soon be less dangerous than automobiling. 
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Automatic Voltage Regulator 
By J. Naveman 
HE writer recently installed a shunt-wound dynamo 
on a motor car to supply current for lighting pur- 
poses, the drive of the motor being taken directly 
off the cooling fan pulley. However, the regulation 
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Automatic voltage regulator. 





of the output at the varying speeds offered a serious 
problem. 

The resistance of bismuth increases when it is placed 
in a magnetic field, and the amount of increase varies 
directly as the strength of the field, within certain 
limits. Forearmed with this knowledge, the regulator 
shown by the accompanying sketch was constracted 
A coil of bismuth wire was placed in series with the 
field of the dynamo, and the bismuth coil was made 
the core of a voltage coil which was connected across 
the lamp circuit. Under these conditions, the bismuth 
was subjected to the fluctuations of the 
indicated by the varying strength of the magnetic field 
of the voltage coil, and the resistance of the bismuth 
varied accordingly. When the voltage due to 
increased speed, the field strength and 
proportion, cutting down the strength of 


voltage as 


rose 
resistance in 
creased in 
the field circuit. 

The chief difficulty lay in forming the bismuth coil, 
since that metal is too brittle to be drawn to a filament. 
It was solved by embedding a long, loosly coiled steel 
spring, previously oiled, in plaster of Paris, and, after 
the material had set, unscrewing the spring from the 
plaster. The bismuth, molten of course, was forced 
into this mold with the aid of a dentist’s vacuum cast- 
ing machine. When the plaster was carefully broken 
away, a perfect coil of the desired metal was left. 


Low-pressure Atomizing Burner 
IL burners using high-pressure air or steam have 
been predominant ever since oil has been used as 
a fuel, owing to the difficulty of atomizing the oi! with 
low-pressure. The typical low-pressure burner merely 
projects into the furnace a core of oil surrounded hy 
a column of air, which on striking an abutment in the 
furnace causes an admixture of the oil and air. 

The atomizer here illustrated embodies some radical 
improvements designed to convert the oil into a fog or 
It comprises an inner nozzle through which the 
The pas- 


mist. 
oil is delivered from under a high pressure. 
sage-way in this nozzle is terminated, at the delivery 
end, by a small orifice, and within this passage there 
is placed a spiral. The oil around this 
spiral, effecting a violently whirling jet in the orifice, 
which action causes it, upon delivery, to spread ont in 
a cone-shaped film. Surrounding this nozzle is a cus- 
ing, inclosing a large spiral, through which the air 
(or steam) must pass, so that the air, too, is delivered 
from the final restricted discharge orifice in a whirling 
current, which action likewise causes the air to assume 
the form of a hollow cone-shaped film. The oll film 
is drawn into the whirling current of air, and, being 
the heavier fluid, the centrifugal force throws it toward 


is guided 
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Low-pressure atomizing burner. 


the outer edge of the air film. The air from the blower 
therefore penetrates the mechanically atomized film of 
oil and reduces it to a fog. This action results from 
blower air of under 8 ounces pressure, giving a high 
degree of atomization at low cost and a mixture which 
affords perfect combustion without an excess of air. 
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| This department is devoted to the 


nu questiv 


ms relating to mechanical features, 


The Motor-driven Commercial Vehicle 


interests of present and prospective owners of motor trucks and delivery wagons. 


The Editor will endeavor to answer 


operation and management of commercial motor vehicles. 








Dumping Truck for Ash Removal 
By Ross Babcock, M.E. 


rygviil em of accumulation ot 

| he i other refuse always ha 
titutie! more or ik of a problem in 

irae ie Now, however, the municipal | 


ruth tie f Greater New York would 


oom to huve ved the problem in an 
effective manne There just has been 
jaced in service a new type of motor 
prreny re ‘ | dumped vehicle which take 
f ‘ than 15 to 20 horse 
draw rts of the usual type It is 
“ b the companying illustrations 
Ih ew truck not like anything else | 
of tts kind It has an undersiung frame 
wl the l ure so arranged that it 
never ix necessary for those loading the 
vehicle ft ft ash cans more than waist 
high Phe truck will hold about 120 cans 
of ashe The body itself, which is made 
of ste is 183 feet 3 inches long and 7 
feet 6 inch wide, the rated vecgpecerd, 
being 2% eubice feet Both the sides and | 
he top re removable sections. The | 
nping mechanism is operated by the| 


motor and in the hoisted position the 


| 
indy ests at an angle of 53 degrees. | 
Thus, the load can be dumped at any | 
preseribed spot, or may be slid directly | 
Liites tive cows used for such purposes, 
The truck now ha been in use for| 
me time, making the haul to the dump- | 
ing cround—a run of about three miles 


in 14 minutes on the average One man | 


drives the truck and operates the dump 


i mechanism, and as it has a capacity 
equal te tive of the ordinary horse-drawn 
i thee ivi operating eXpenuse 


Road Structure and the Commercial 
Car 
By K. G. Martin 


VOMMERCLAI car manufacturers 
( hould came to an appreciation of the 
very great need for concerted and definite 
action ou their part in the matter of mod 
ern road construction | 

Those whe have to do with pleasure 
vehicl have from time to time evinced 
some interest in the matter and we have 
of ourse, our good roads associations 
however, that | 


There has been lacking 


knowledge and desire for knowledge 
among the builders and users of modern 
trackless freight carriers regarding road 
structure that constitutes so essentia! a 
forerunner to combined and = effective 
effort 

Undoubtedly by far the greater field 
for the motor truck lies in our rural 
districts, and it is here that the greatest 


werk is to be done in putting upon a 





clentifie and commercial basis road build 
ing on a large scale, and just so ener 
geticully as the truck-makers fight for 
vl muds just so quick will come their 
returns from this almost virgin field. We 
hear much of service stations and the 
like, but it not the part of really worth 
wi ‘ ice to be constructive in its 
nature, o to endeavor to improve and 
perfect the road surfaces over which the 
road vehicle are to travel? It would 
em so, f notwithstanding all the care 
im! effort put into the design and con 
tructiy of commercial motor car, the | 
forcing of it over badly paved highways at 
erclally necessary speeds will bring 
bout if lisintegration in an alarmingly | 
hort tim It is not too much to say | 
th the ratio of the weight of the empty | 
| 


e weight of the load it will carry | 


could be greatly reduced if it were known 
that it would not be required to so fash 
ion the structural members—frame, ties, 
strut ixle vheels, et that they must 
be able to withstand without fracture or 


celeration and 
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The load can be dumped at any prescribed spot. 




















Unretouched photograph of road surface, showing disintegration of the top 
layer due to flow under traffic. 


permanent distortion many times their j time effected through comparatively high- 
ordinary working stresses. ler speed. The higher the speed can be 

Another and most important phase of|pushed the greater will be the saving. 
the truck question, and one that affects | Why, therefore, is the speed of motor 
the utility of this up-to-date beast of bur- | trucks held to-day within such low limits? 
den to a marked degree, is the matter|We know that outside of “joy riding” 
“scorching,” and barring drunken 
palpably unfit drivers, 


of speed. It is not alone to its surefooted- | and 
otherwise 
increased speed in motor travel 
proportionate — in- 
accidents, 


ness, freedom from sunstroke, rapid ac- | and 
deceleration, that the | that 
vogue of the motor-wagon is due, but in|does not mean a 


i very great measure to the saving of crease in the number of 


‘But the speed of commercial cars js 
strictly limited in the majority of cases, 
either through gearing or through direet 
engine control, so that the driver cannot 
exceed a certain predetermined maximum 
rate. Evidently the speed limitation is 
set by the manufacturers, who have 
learned by their own experience, or by 
that of others, at what speed their ye. 
hicles can travel over the poorest road 
conditions to be encountered without a 
total collapse. 

The methods of road work in the United 
| States and in Europe are dissimilar in 
|many respects, the point of differentia- 
tion most interesting to us being the fea- 
ture of maintenance. Roads are built in 
}this country—and rebuilt. They are con- 
structed sometimes with exceeding care, 
and are then neglected until they have 
been so far disrupted and broken that 
| they not only cease to serve as highways, 
but are even unfit to form the founda- 
tion of a new road surface, and have to 
be entirely rebuilt. 

We can and do build good roads, but 
we do not take care of them. Mainten- 
ance, as understood and practised in 
France, for instance, is non-existent in 
this country. France has undoubtedly 
reached the high-water mark in roadways, 
jand its main thoroughfares are a delight 
[to behold and a joy to travel over, and 
there is absent that only too well-known 
| feature of American touring—tifteen miles 
of perfect roadway, hard as nails, dust- 
less, beautifully cambered, with just the 
proper heel at the curves—then, five miles 
of broken stone, soft fill, steam rollers, 
and fresh tar oil. 

In cities, where the pavements are be- 
ing constantly disturbed for the repair 
or extension of subsurface utility strue- 
tures, and the original tenacity and com- 
bined resistance of the surface and foun- 
dation are impaired, both as regards their 
immediate relation, and the relation of 
that particular section to the surrounding 
and adjacent roadway, it is not surprising 
that sinks and pits develop. But in the 
suburban or country roads of either the 
plastic or pressed dirt type, it is often 
difficult to account for the holes that oe- 





cur. As a rule, these can be traced to an 
original minute flaw or abrasion that, in 
the absence of the constant inspection 
and replacement that should prevail, de 
velops under the pound and rack of traf- 
fic into an ever widening and deepening 
opening. Occasionally they can be traced 
to a cut or break caused by the solid 
rubber or steel-shod wheel of a heavy 
vehicle. This has led some people to sug- 
gest tne strict limiting of the weight of 
commercial motor cars that may be oper- 
ated over such roads, but it would seem 
rather that the roads should be built to 
stand the traffic. 

There is one element of road disturb- 
ance which should merit attention from 
, the truck-maker, as it has developed since 
|the motor truck has come so largely into 
pan It is the “flow” of road surfaces 
lunder the influence of heavy traffic, and 
reaches its most and de 
structive form in city streets where 
the traffic is unidirectional. If a grade 
jexists, the effect is intensified. In the 
case of an asphaltic or plastic cover- 


noticeable 


ing the surface is stretched and forced 
down the grade to some point where the 
resistance is sufficient to withstand the 


pressure exerted by the rolling-out action 
of the wheels, and at this point the sur 
face is forced into ripples and _ billows 
that are soon cut in their turn into ruts 
and holes. In the case of rectangular 
creosoted wooden or asphalt composition 
blocks there can, of course, be no such 
rolling out of the blocks. so they move 


(Concluded on page 452.) 
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RECENTLY PATENTED INVENTIONS 

These columns are open to all patentees. The 
notices are inserts d by special arrangement 
with the inventors lerms on application to the 
Advertising Department of the SCIENTIFIC 
AMERICAN. 





Aeronautics, 
ILLUMINATING DE 
KLINKOSCH, Vienna, 


PYROTECHNICAL 
VICE.—E. Hynra and K, 


Austria-Hungary) The invention provides a| 
pyrotechnical luminous body which will be 
automatic ally ignited when dropped from an 
aircraft. The frame carrying the luminous 
body is capable of receiving a written com 


luminous body will indicate 
manuscript rests when it 


munication and the 
the place where the 
reaches the ground 


Pertaining to Apparel, 


FASTENER.—G. A. ULricu, City of 
An improved method of hold 


HAT 
Mexico, Mexico 
ing hats on the 
tion. The hat is 
which are pressed spring 
the hair, but which withdrawn 
the hair, when it is desired to remove the hat, 
pens combs but 


head is provided by this inven 
furnished inside with combs 
by a member 
may be from 


by means of secured to the 
extending to the outside of the hat. 
SKIRT.—M 
York, N. Y 

adapted for use 
riding or the 


LANGMAN, 47 Elton 
This bloomer skirt is 
exercising, 
like, 
movement of the limbs. 


BLOOMER 
Street, New 
especially when 
skating, 
arranged to permit free 
It consists of bloomers 
ping front flaps and rear flaps which may be 
fastened together to provide a skirt effect. 


HAIRPIN ll 
Judd, care of Capps, Cantey, 


swimming, 


with integral overlap 


JACOBSEN, Address Ardon B 
Hanger & Short, 











Fort Worth, Texas It has been found that 
the ordinary hairpin of the bifurcated type 
when not securely placed in the hair is very 
__ 

_ > ee 

HAIRPIN WITH HAIR-LOCKING MEMBER, 


likely to jar or slip out and be lost To obviate 
this, the present invention provides the hairpin 
gripping the hair so that it 


with means for 


will remain in place 


Electrical Devices, 


FIRE ALARM CIRCUIT CLOSER.—B 
Trent, 50 Chester Avenue, Clifton, N. J. The 
invention provides in connection with a pair 


of a fire alarm 
system a_ third held in 
operative by a that in 
ease of fire this connection would melt, releas 
ing the conductor and permitting it to drop 
upon and make contact with the two line con 
ductors, thereby sounding the alarm. 


forming a part 


member 


of conductors 
conducting 


fusible connection, so 


Of Interest to Farmers, 
PLOW.—O. L. K. H. 
Moriah, Natal, South Africa. 
provides a plurality of plow 
boards mounted on a shaft adapted to be ro 
tated, the being curved in the manner 
of a screw blade, so that they 
eut the ground turn it over thoroughly, 


OLDENBURG, Mount 
This invention 
shares and mold 
boards 
propeller 
and 


one mold board extending beyond the vertical | 


plane of the land side of an adjoining plow 
member to work thoroughly the surface 
of the ground between the end plow members 


on the shaft 


more 


Hardware and Tools, 

WRENCH.—J. H. Kunws, address Curry & 
Spillers, Tulsa, Okla This improvement pro 
vides a wrench for use in any work, especially 
for turning pipes and other cylindrical objects, 
wherein the and fixed jaws are con 
nected bya rack and gear wheel, and wherein 
a pawl is provided for locking the gear wheel 
from rotation to hold the jaws in fixed 
tion. 

NOZZLE.—H. Birnsaum, Rapid City, 8. D. 
The object here is to provide a nozzle which 
will permit of the discharge of various sized 
streams therefrom, and which 
and quickly adjusted to vary the size of the 
stream, and a further object is to provide a 
nozzle with means whereby a spray may be 
discharged along with any of the streams of 
water when it is so desired. 


movable 


posi 


may 


Heating and Lighting. 
OIL-BURNER.—W. T. Dow Linc, Delia, Kan- 
sas. This oil burner is adapted to be used 
in stoves, and comprises a base having a pan 
at one side for oil to start the burner and a 
gooseneck leading from the open base and ter 
minating in a bell over the pan. The air and 
fuel enter the burner in the top of the bell. 
After the burner has been started the flame 

burns around the mouth of the bell. 
STOVEPIPE SHIELD.—E 
gel, Ore. 
walls, 


Gier, Mount An- 
This shield serves to protect adjacent 
buildings, trim, furniture, and other 
structures from injury by heat emanating from 
the stovepipe or other element with which the 
shield is employed, which can be readily mount 
ed in position and as readily taken down, which 
comprises a plurality of interchangeable sec 
tions which may be of any desired number. 
and which requires no structural change in 
or addition to the stovepipe with which it is 
employed 


into | 


and is| 


will | 


be readily | 
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| HOT AIR FURNACE BONNET.—W. P. Daw, 
care of the Wilbur 8. Steele Hartford, 
Conn. The bonnet is made of parts so designed 
that the bonnet can be shipped from manufac 
turers or jobbers in collapsed form to the 
point of installation, as the parts can be read 
ily locked or fastened together without special 
machinery or particular skill to form the com 
plete bonnet for application to the body of the 
furnace. 

CONTROLLING DEVICE 
HEATING SYSTEM.—J. E. Goopwin, 50 Wal 
nut Ave., Norwood, Mass. To eliminate expan 
sion pipes in water-heating systems this inven 
tion provides a having two valve-con 
trolled communicating openings, one being a 
relief valve and the other a pressure reducing 
valve. The device is easily accessible for in 
spection and causes a quicker circulation of 
water, therefore permitting a reduction in the 
size of the pipe. 


Co., 





FOR WATER 


casing 


Of General Interest, 

AIR TANK.—W. V. Garceav, Grand Rapids, 
Mich. This improvement relates to tanks and 
more particularly to compressed air tanks, the 
purpose of the invention being to provide 
}a compressed air tank in which, under suit 








AIR TANK. 


able conditions, the body portion of the tank 
expands and contracts according to air pres 
sure carried—or in other words, according to 
the amount of air contained in the tank, The 
invention is of special service where lightness 
combined with small volume and freedom from 
mechanical complications is desirable. 
CONTROLLING DEVICE FOR WATER 
WAYS.—W. L. Hurst, Box 572, Aspen, Colo. 
This inventor provides a device for use in 
irrigating ditches and other waterways, and 





CONTROLLING DEVICE FOR WATERWAYS. 


arranged to automatically regulate the volume 
of water flowing through the ditch under nor 
| mal conditions, to keep the controlling device 
automatically free of accumulating trash and 
other extraneous matter, and to automatically 
close the waterway in case of a flood. 

| VALVE.—J. A. Witson, 18 Abbott St., De 
| troit, Mich. The primary object of this in 
vention is to provide a valve body having a 
| valve opening on one side, said opening to be 
} 

| 

} 
| 
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STEAM FITTING OR WATER DISTRIBUTING 
VALVE. 


closed by a special form of plug and bushing, 
the plug carrying the valve stem, and 
| being provided a pivoted check valve adapted 
to close automatically against the inner edge 
of the beshing when the valve is removed. 
SALES DEVICE.—F. W. DeWirr, Box 366, 
San Francisco, Cal. In dry climates it is diffi 
cult to sell cigars from the top of counters be 
eause they dry out very euickly. Accordingly, 





there | 


Mr. DeWitt has invented a device consisting 
of a series of jars in which the cigars are held 
for display, and which may be individually un 
and tilted toward the customer by 
the operation of finger keys. 

UMBRELLA-PROTECTOR.—H., C. ANDERSON 
and A. P. KemMer, 2461 Frisby Avenue, West 
chester, New York. The invention provides an 
insulating and cushioning protector for the 
tip of the umbrella rod to protect the person 
carrying the umbrella from the effect of shocks 
from electricity and to prevent injury to the 
joints and catches of the umbrella when it is 
used as a cane. 

CASTING OF ITRON.—I. E. Lester, 44 Sand 
well road, Handsworth, Birmingham, England. 
The object of this invention is to provide sim 
ple and reliable means for imparting a hard 
surface to an iron casting for the resistance of 
wear, while retaining that toughness in the 
body of the casting which is necessary for the 
liable to cause fracture 


covered, 





resistance of stresses 
or breakage. 

HALTER.—R. Scort, care of Harvey B. Dick 
Second Ave., East Kalispell, Mont. Mr 
Scott's invention relates to halters, and it has 
for its object the provision of one having two 
parts of tubular steel which 
which are normally positioned on th 
low his eyes, straps being provided for holding 
the tubular steel parts in place. 


329 





telescope, and 


horse be 


Machines and Mechanical Devices, 

FIRE FIGHTING APPARATUS.—S. B 
WILLIS, 582 Broome St., New York, N. Y. This 
invention mechanism to support a 
fire hose at an elevation for fighting fires, the 
nozzle manipulated to play the water 
on the fire in simulation of manual manipula 
tion; and provides a supporting 
upon an extension ladder with nozzle manipu 
lating operable from the foot of the 


provides a 
being 
mechanism 


means 






ladder. 

PROCESS OF STERILIZING AND PACKAG 
ING RICE.—W. 8. Davis, Jr. Address Sea 
board Rice Milling Co., Galveston, Tex. The 
shaker, the bin, the packaging machine, and 
the cartons are covered and protected, prefer 
ably by sheet metal hood or hoods, so that 


fresh or cool air is prevented from access to 
the heated rice from the point of its discharge 
from the drier to its delivery and sealing in 
the package, whereby the cracking and break 
ing are effectually avoided. 

LIQUID MEASURING DEVICE.—E. A. Ar 
PELL, 793 E. 168th St., Bronx, N. Y. The 
object here is to provide a liquid measuring 
device for measuring liquids periodically drawn 
from a barrel or other container. As the| 
amount of air passing into the container by 
| the way of the liquid measuring device is the 
same as the amount of liquid withdrawn, it 
follows that the amount registered by the 
registering end indicates the amount of liquid 
withdrawn from the container. 

CLEANING AND SCOURING ATTACH 
MENT FOR METAL ROLLS.—J. Duntor and 
J. D. Davipson. Address the former, 909 Cen 
ter St., Wellsville, Ohio. This invention is 
particularly intended for cleaning and scour 
ing the surface of metal rolls used for rolling 
steel plates or sheets. 





The apparatus used is 
automatic and produces a roll face which is 
smooth and uniform, steel sheets being rolled 
flat, without stopping the normal operation of 
the mill, so that an important economy and 
perfect mechanical result are effected. 

ROPE CLAMPS.—8. E. Ryper, 817 N. J St., 
Muskogee, Okla. The improvement is on that 
type of rope clamps whose chief parts are a 
frame, jaws or clamps proper hinged thereon, 
and a screw relatively connecting the outer 
of the clamp arms which project later 
ally from the jaws, so that by rotation of the 
said screw, the Jaws may be clamped upon the 
rope with any required degree of pressure. | 





ends 





| Prime Movers and Their Accessorien, 
SPARK PLUG.—J. DeL. BarmMore, Box 316 
St. Vincent Island, Apalachicola, Fla. A con 
tact member is provided which is surrounded 
} except at the with an insulating mate 
| rial, and is clamped or connected with a sup 


ends 





SPARK PLUG. 





| I’a. This inventor provides a car hay 





porting screw member which is designed to be 
into the cylinder of an engine, and | 
to which is secured by suitable threads a pro 
tecting housing. A water-tight insulating mem 
ber is provided for carrying the wire into the 
contact member so that a plug can be used at! 
any desired place even though the same is sub 


| secured 


| merged in water. 3 


£51 


ROTARY VALVE.—c. U 
Mo. 
valve and a 


BANTLEY, Lebanon, 


made of a rotary admission 
rotary exhaust 
two revoluble 


one within the other and rotating in opposite 


Use is here 


valve each valve 
valve 


consisting of cylinders, 


directions, the valve cylinders having ports 
adapted to register with each other, and at 
the same time with a corresponding cylinder 


admission or exhaust port. 


Hallways and Their Accessories, 
TRACK SANDER.—J. H. Warrens 
Ga. Mr. Watters’ invention has for its 
to provide a track sander, 
tion, the sander having an air jet which is dis 
posed to discharge the air against an ine! 


wneg 


Augusta, 
purpose 


simple in construc 





TRACK SANDER, 


bottem member serving to direct the sir to 
gether with the sand to an outiet 
low the inclined bottom 


practically no blasting against the sander cast 


disposed be 


member As there is 


ing proper there is little, if any, cutting action 


STATION-INDICATOR.—G. 8. Emery. 713 
South 20th St., Birmingham, Ale 
tion-indicator is adapted 
on street indicate to the 
within the cars the various streets 
reached. The indicator is actuated by 
located on the tracks which engage a 


This sta 
particularly for use 
ears to passengers 
as they are 
plugs 


tripping 


member connected by suitable gearing to the 
| indicator. 
DUMP CAR.—J. D. Merrier, Snydertown, 


ing hinged 


bottom portions which may be easily moved 








DUMP CAR, 


to effect the dumping of the contents of the 
car, especially coal, and which may be readily 
secured to hold the 
of dumping the same in transit. He 
a device having means for draining 
the load, and at the same time preve 

age of portions of the material which is being 
transported. 


load without any danger 


provides 





water from 


nuting leak 


Pertaining to Vehicles, 

TIRE.—R. E. Sturman, Minn. The 
purpose in this case is to produce a tire which 
will have all the way of 
resilience that are obtained by the use of pneu 
matic rubber tires, and which 
he more expansive than tires of the pneumati 
type referred to. 


Delano 


advantages in the 


will in addition 


Designs. 
DESIGN FOR A LOVING CUP OR SIMILAR 


RECEPTACLE.—W. H. Heap, Hookset, N. H 
The cup comprises a standard and a bowl 
shaped like an inverted cone The bow! is 


provided with three handles, and there are six 
spoon-shaped ornaments symmetrically disposed 
about the cup with 


clustered about the upper part of the standard 


the bowls of the spoons 


Notre.—Copies of any of these patents will 
be furnished by the ScIENTIFIC AMERICAN for 
ten cents each. Please state the name of the 
patentee, title of the invention, and date of 
this paper. 





We wish to call attention to the fact that 
we are in a position to render competent ser 
vices in every branch of patent or trade wark 


work. Our staff is composed of mechanical, 
electrical and chemical experts, thoreughly 
trained to prepare and prosecute eli patent 


applications, irrespective of the compiex nature 
of the subject matter involved, or of the spe 
cialized, technical, or scientific knowledge re 
quired therefor. 
We also have 
world, who assist in the prose« 


threughout the 
patent 


associates 
ution of 


jand trade-mark applications filed In al! coun 


tries foreign to the United States 
Munn & Co 

Patent Soticitora, 

3C1 Broadway, 
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A Vital Need of Big Business 


ihe exclusive features of Firestone Truck Tires and Rims answer 
the business need for Most Mileage, Continuous Operation and Low 
Maiuritenance Cost 

Yet Firestone superiorities are yours at only ordinary prices because of 
greatest volume of production in America’s largest exclusive tire and 
(It means most value for first cost, as well as the ulti- 


Dollar. ) 


rim factory 
mate economy of Most Miles per 


Firestone 


TRUCK TIRES 


tone Quick Removable Rims 
anywhere vithout Spe tal tools, 
ente form an unbroken chain of 


FIRESTONE TIRE AND RUBBER CO. 


, 


permit rapid and easy tire change by any- 
And the Firestone Shops in all truck-using 
ervice to keep your trucks in commission. 


“‘America’s Largest Exclusive Tire and Rim Makers’ 


AKRON, OHIO 
All Large Cities 








SCHOOLS AND COLLEGES 


FOR THOSE WHO CANNOT AFFORD 
A FOUR-YEAR ‘ENGINEERING COURSE 


Steam and Machine Design 
Applied Electricity 

Applied Chemistry 

Applied Leather Chemistry 
Machine Construction 
Carpentry and Building 
Tanning 


Low Tuition. Write now for Dlustrated Catalog 
Spring Examinations and Interviews June 23 


Pratt Institute, (Dept. S) Brooklyn, N.Y. 








WE TEACH Retail Advertising, Window 
Trimming, Show Card Writing, Salesmanship 
Inorder to acquaint you with our school and methods of instruc 


thon, we will mai! you fre our new filty cent book, cntitied 


TEN DISPLAY MANAGERS TELL 


eHow 0 §; Sell [tes 


With this free book we will also include our complete list of 
over ont hundred fifty business books, especially suitable for 
A postal request will bring both 


231-243 W. 39th St, New York City 


Two-Year Prac- 
tical Courses in 





One-Year 


Courses in 


the retail store's bbbrary 


| Economist Trainin School 











LEARN TO BE A WATCHMAKER 
Bradley Polytechnic Insti 





Cards, circulars, books, newspaper. Press, $5, 
Larger, $18 , $60. Save money. Big profit 
printing for “4 All easy, rules sent rite 
factory for press catalog, TYPE, cards, paper 
outfits, samples. THE PRESS CO., Meriden, Conn. 


€;DoYour) Printing! 






= Peoria, Ulinois 
al Largest and Hest Watch School 
in America 
(Ths entire building used exclu 
sively for this work) 
We teach Watch Work, Jewelry, 
Eaugraving, Clock Work, Optics 
Te 





LEARN WATCHMAKING 


and become independent. Refined, profitable labor. 
Competent men al- 








I iJ ‘ ae Ger ¢ » of informat Good-Paying Positiens Secured. 
~ — — : ways in demand. pany to learn; ‘money earned 
w our Catalogue. Address, 


| mile studying. Write 
Louis Watchmaking School, Dep't 6, St. Louis, Mo. 








E have yust issued a new catalogue of scientihe and 
technical books, which contains the titles and des 
erptions of 3500 of the latest and best books pub- 
lished. covering the various branches of the arts, sciences 
and industnes. Our "Book Department" can supply these 
books, express prepaid, at the regular pe on ew fl om 


Send us your name and address for a copy free of charge. 
MUNN & CO., Inc., 361 Broadway, New York City 
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VAUDEVILLE MOTION PICTURES 


Profuse illustration, news, gossip, honest crit- 
ON SALE AT ALL NEWSSTANDS or 


THE THEATRE 
Thiee big amusement fields covered every week 
ison and picture reviews SAMPLE COPY FREE. 


THE DRAMATIC MIRROR CO 145 West 4Sth Street New York City 
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Road Structure and the Commer- 
cial Car 
(Concluded from page 450.) 
}in a solid mass, curving out from the curb 
at each side, those nearest the curb being 
j held by the greater friction in almost 
| their original position, those at the cen- 
| ter being the keystones of an arch that 
has its apex pointing in the direction in 
which the traflic is traveling. 
thus opened up at the beginning of the 


| 
jstretch of roadway affected, causing bad 


Seams are 


bumps to heavy vehicles passing over 
them, and at the end of the stretch, blocks 
are often forced completely out of place. 
This curious glacial movement should, as 
has been said, have particular interest 
|for the truck maker and user, since it is 
| directly due to heavy motor traffic, and 
upon that traffic in a 
The matter 
|dations for road structures should receive 
the most careful attention from those in- 
terested in the welfare of the commercial 
motor vehicle, for while the surfacing is 


reacts directly 
deleterious manner. 


most in evidence, and while it does the 
actual carrying of the load and must be 
depended upon for taking the brunt of 
the work, it can only do its share and 
no more. 

Let us consider for a moment railroad 
work. Here the quality, weight and 
strength, as well as a number of subordi- 
nate but co-ordinate factors, of the steel 
rails, ballast, spikes, ties, plates—all that 
go to make up the railroad roadway, are 
known. 
for their individual and collective effi- 
ciency, and these efficiencies, governing 
the safety, speed, and tonnage of trains 
and engines, are known, not only to the 
line’s operating department, but to the 
builders of the coaches, gondola cars, 
Pullman diners, 
all those who manufacture roiling stock 
of any nature for the railroad’s equip- 
ment. It may be said, and quite truly, 
that the railroad company not only runs 
the trains, but is also responsible for 
the roadbed; that is one reason why the 
railroads are able to provide the wonder- 
ful service that they do. Does it not 
seem as though it were up to the motor- 
truck manufacturers to take a hand in 
maintenance of the 
the “rails” over which 
has to travel and 


the building and 
roads and streets 
their “rolling stock” 
demonstrate its worth to the commercial 
world? 


Motor Truck Notes and Queries 
L. L. S. writes: 
ing squeak that seems to come from the 
jsprings of my one-ton truck. The ma- 
chine has recently been overhauled, but 


erly lubricated. What oil should be used, 
and how should it be applied?” 

A. The frame of the car should be 
jacked up so that the axle is suspended 
from the springs. 
arate the leaves of the springs somewhat, 
and then a mixture of thick oil and 
graphite or a graphite grease may be in- 
troduced between the adjoining surfaces 
of the leaves by means of a thin-bladed 
knife. Special devices are on the mar- 


separated by tightening a nut that serves 
to introduce a wedge-shaped point be- 
tween adjoining leaves. Although a por- 
tion of the truck that is too often neglect- 
ed, yet it is the springs that are subjected 
to almost continuous work when the ma- 
chine is in motion. 


T. P. P. writes: “I have 4%-inch pneu- 
matic tires on my delivery car, and de- 
sire to keep them pumped up to the pres- 
sure recommended by the manufacturers. 
What are the so-called ‘spark plug tire 
pumps,’ and are they injurious to the 
tire?” 

A. The pumps to which you refer con- 
sist of a double cylinder, one end of which 
is designed to be screwed into the spark 
plug opening of one of the cylinders. 
When the engine is run on the remaining 
cylinders, the compression in the “dead” 
cylinder operates the plunger of the cylin- 
drical pump, and fresh air is pumped into 
any tire with which the long tube ex- 
tending from the pump may be connected. 





of foun- 


The various parts are selected | 


locomtives—in fact, to| 


“There is an annoy- | 


it may be that the springs were not prop- | 


This will tend. to sep- | 


ket, by means of which the leaves may be | 
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INVENTORS are invited to communicate with 
Munn & Co., 361 Broadway, New York, o- 
625 F Street, Washington, D. C., in regard w 
securing valid patent protection for their Inventions, 
Trade-Marks and Copyrights registered. Design 
Patents and Foreign Patents secured 

A Free Opinion as to the probable patentability 
of an invention wil! be readily given to any inventor 
furnishing us with a model or sketch and a brief de- 
scription of the device in question All communications 
are strictly confidentia Our Hand-Book on Patents 
will be sent free on request. 

Ours is the Oldest agency for securing patents; it 
was established over sixty-five years ago. 


All patents secured throagh us are described without 
cost to patentee in the Scientific American. 


MUNN & CO., 361 Broadway, New York 


Branch Office 625 F St.. Washinaton. D.C. 
ietcsentenseien 


Classified Advertisements 


Advertising in this column is 75 cents a line. No 

fess than four nor more than 12lines accepted. Count 

| Seven words to the line. All orders must be accom. 
panied by a remittance. 

















AGENTS WANTED 


AGENTS. 500% Profit, Free Sample Gold and 
Silver Sign Letters for store fronts and office win- 
—_. a! one can put on Big demand every- 

rite today for liberal offer to agents. 
Metalic Lee O 0.,438 N. Clark St., Chicago, U.S.A. 


BUSINESS OPPORTUNITIES 


PORCELAIN OR GLASS Non-Refillable Pottle 
Stopper, patented here and abroad, not incumbered. 
Financial backer wanted Small outlay. Have con- 
ceived manufacture with automatic ee 
Seth E. Gill, 1094 Lafayette Ave., Brooklyn, N. Y.g 


HELP WANTED 


Young men of good personality and education, 
| possessing tact and ability for special work in con- 
| nection with our Circulation Dept. To those who 
fill our requirements we can offer pleasant, remune- 
rative employment either for part or the whole of 
their time. Apply by letter only to Circulation 
Dept., Scientific American, 361 Broadway, N.Y. City. 


PATENTS FOR SALE 


SEVERAL V ALU ABLE UNITED STATES 
PATENTS OR SALE, or will exchange for farm 
land or town pend. For further particulars ad- 
dress A. D. Goetz, Ranson, W. Va. 

PATENT No. 1,096,117 for sale. Will allow 15% 
to salesman who will sell it. This is @ patent beer 
tap. For full particulars call or write Melisch & 
Zbryorski, Benld, Illinois. 





SCIENTIFIC APPARATUS 


GLASS APPARATUS, thermometers for scien- 
tific and industrial laboratories, surgical glassware, 
experimental work For further particulars address 
Laboratory Supply Co., 128 State St., Rochester N.Y. 


SPECIAL MACHINERY 


| EXPERIMENTAL WORK Special Machines. 
Let me build your model, develop or manufacture 
for you. First-class machine-shop at your service 
on hourly or contract basis For particulars apply 
to A. H. Emery, Glenbrook, Conn. 


INQUIRY COLUMN 
| 








| READ THIS COLUMN OAREFULLY. You 
| will find inquiries for certain classes of articles 
| numbered in consecutive order. If you manufac- 
ture these goods write us at once and we will send 
you the name and address of the party desiring 
the information. There is no charge for this ser- 
vice. In every case it is necessary to give the nu 
of the inquiry. Where manufacturers do not re- 
spond promptly the inquiry may be repeated. 
MuNN «& Co.. Ine. 
uiry No. 93: 59. ~ Wanted 1 the name and address 
dn rm that makes razor blades for all makes of 
safety razors. 

Inquiry No. 9360. Wanted the name and address 
of parties making pipe fittings such as ferrules, stems 
and bowls such as could be used in the making up of 
calabash pipes for smoking 

Inquiry No. 9361. Wanted to buy a Nut Crack- 
ing Machine, especially good for Pecans. 

Inquiry No. 9362. Wanted the name and address 
of the makers of a machine for splicing ties. 

Inquiry No. 9363. Wanted the names and ad- 
dresses of manufacturers of machinery for printing 
on intaglio copper plates. 

Inquiry No. 9364. Wanted the name and address 
of buyer of mica in a crude state. 
| Inquiry No. 9365. Wanted the name and address 
of a manufacturer of machinery for embossing tin 
foil as is used in packing cigarettes. 

Inquiry No. 9366. Wanted the name and address 
of a manufacturer of wire wheels, front axles com- 
ylete with steering or separate, light sheet metal 
»odies, fuel tanks with cocks, pecases steel frames, 
| mufflers, motors of the two-cylinder opposed type, 
cushions and many smaller parts for cycle cars. 

Inquiry No. 9367. Wanted the name and address 
of a manufacturer of an automatic centering machine. 

Inquiry No. 9368. Wanted, the name and address 
of glass-bottle manufacturers or glass blowers who 
can manufacture a glass bottle and perforate it with 

some 12 small holes, in large quantities for export, 
to sell at a popular price. 

nas No. 9369. Wanted, the names and ad- 

users of Indian Steatite (Soapstone), Cor- 
= and other Indian minerals, in quantities. 

Inquiry No. 9370. Wanted the names and ad- 
dresses of manufacturers of small wooden articles, 
particularly in such soft w is as pine and fir, for 
articles such as toys, furniture, etc. 

Inquiry No. 9371. Information wanted where one | 
could buy or have made to order machine to be 
for making solid — brushes. 

Inquiry No. 937 Wanted the name and ad 
of a a4 a collapsible box about 12 —— 
squ It must be strongly made to withstand 
rough | usage in transit. 

Inquiry No. 9373. Wanted the name and address 
of a manufacturer of machinery that will make twine 
out of scrap paper. 

Inquiry No. 9374. Wanted the name and address 
of manufacturers of a powder paste which, when 
mixed with cold water, will make a white paste suit- 
able for pepering. costing no more than 3 cents per 

pound in ton 

Inquiry a ‘om. Wanted the name and address 
of the manufacturer of a separable fastener, invented 
especially for shoes and other articles. 
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“We're Having The | 
Time of Our Lives 


> 


‘Every day we're enjoying 
thousands of new boating pleasures 
with our Caille Portable Boat 
Motor. We go everywhere and 
anywhere regardless of distance. We 
never have to take turns at the oars 


Nobody is tired out—we're all simply 
“ful 


l of the old Nick” and having the 
our lives with our 


Portable 


time of 


Boat Pforor 


and a common row boat." It attaches 
to any row boat by simply turning 
two thumb screws. Generates 2h. p. 
and runs 7 to 9 miles an hour or slow 
enough to troll. It is adjustable to 
any angle or depth of stern and 
steers with our 


Patented Folding Rudder 


which rises over weeds and obstruc- 
tions and then drops back in place 
again. It also gives you complete 
steering control even after motor is 
shut off. Our weedless propeller is 
protected by a skid. Caille motors 
can be supplied with batteries or 
magneto ignition. They are regularly 
furnished with a remarkably effective 
muffler, but if desired, will furnish our 
Underwater Exhaust Without 
Extra Charge. 
Send for beautiful catalog. Get the 
details. A postal brings it. 
Sold by leading sporting 
_. goods & hardware dealers. 


We Also Build 


+ marine motors — 
i? from 2 to 39h. p. 
+ If interested, ask 
— * for our Marine 
; Motor Blue Book. 


1 ho Cail'e Perfection 
Motor Co 








World's Largest Bullders of 

Two Cycle Marine Motors. 

1404 Callie St. 
Detroit, Mich, 








PORTLAND CEMENT MAKING is described 
in excellent articles contained in Scientific American 
Supplements 1433, 1465, 1466, 1510, I5I1. Price 
10 cents each. For sale by Munn & Co., Inc., and 


all newsdealers 





Convince Yourself 


The 
Masterphone 


Improves Your Talking Machine 


by reproducing your records better 
than you 

haveever —_ 

hea rdam 

before. : 


It clarifies, articulates, ampili-. 
fies and saves your records. 


Prices: The Masterphone for 
use with Steel Needles, $1.00; 
for Fibre Needles, $1.50. 100 
Fibre Needles, 50c. Master- 
phone Steel Needles,Sc per 100. 


One thousand dealers now sell it. If 

yours does not, let us send you one 

by return mail; money back if you 

are not satisfied. Convince yourself. 

State if for Victor “ Exhibitor” or 
Concert"’ Reproducer or Columbia 
o.6 or smaller size, 


Improves Dance Records 
Wonderfully. 


THE MASTERPHONE CORPORATION 
45 Broadway Dept, F N. Y. City 











PATENTS, TRADEMARKS AND 
COPYRIGHTS PROTECTED 
AGAINST INFRINGEMENT 


Manufacturers, users and sellers of patented 
articles defended against claims for infringe 
ment. We furnish this cut in two sizes to 
our agreement holders for use on station- 
ery, printed matter or on patented articles 
themselves, and experience teaches that 
the warning conveyed thereby prevents 
many Invasions 
of rights. Casual- 
ty Company of 
America, with 
assets of more 
than $2,600,000 
guarante the faithful 
mance of all 


nents made by 
n 


37 LIBERTY STREET 










PATENTS 
PROTECTED 
BY THE 






NEWYORK 








NEW YORK CITY 
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}If a gage is used to determine the cor- 
rect pressure, you will find that these 
pumps give excellent results at a great 
saving in time and labor. Inasmuch as 
the pure outside air is pumped, the ob- 
jection that the uninformed hold against 
them—to the effect that the gasoline in 
the mixture as it comes from the cylinder 
and is pumped into the tires, tends to 
rot the fabric—is seen not to be valid. 


Basket Willow Culture in the 
United States 
(Concluded from page 439.) 

according to the soil. In moderately 
moist, porous soil they should be from 
8S to 10 inches, but where the water level 
is below 6 feet they should be 12 inches 
long. To plant them too close together 
or too far apart reduces the commercial 
value of the crop. From 9 to 12 inches 
apart in the row and 2% feet between 
the rows is the usual spacing followed. 
If planted far apart they produce thick 
tapering rods, which are less valuable. 

Harvesting the rods begins about the 
middle of January, and this work must 
be completed before the sap commences 
to rise. The young shoots are cut with 
a short hooked knife as close to the 
stump as possible. The rods are next 
tied into bundles and placed in a pit of 
running water from 4 to 6 inches deep. 
They are left in the pit until the sap 
rises, when the bark is easily removed. 
This is known as sap peeling. Another 
method, known as steam peeling, consists 
in steaming or boiling the rods until the 
bark loosens, when it may be removed by 
hand. The apparatus for peeling con- 
sists of a round steel rod from % to % 
of an inch in diameter and about 4 feet 
long, which is doubled over so that the 
two ends are brought together, mak- 
ing a double rod 2 feet long. The lower 
or welded end of the parallel rods must 
be inserted vertically in a log placed at 
a convenient height. The operator places 
the thick end of the rod between the 
prongs and draws it toward him, and 
the bark is separated from the wood. The 
small end is then treated in a similar 
way, Which completes the operation. The 
next operation is grading the rods into 
proper height and quality classes, after 
which they are bundled up and prepared 
for market. The market price for green 
unpeeled rods, cut and delivered at the 
railroad, ranges from $10 to $30 per ton. 
From 4 to 8, or sometimes 10 tons, may 
be grown on an acre. The crop from an 
average acre should bring $150, of which 
one half should be net profit. 

In Pennsylvania and Maryland the wil- 
low growers prefer to cultivate the Ameri- 
ean green willow, which produces longer 
and stouter rods. The methods of culture 
and of handling the product after har- 
vesting are practically the same as in 
New York, and it will be unnecessary to 
enter into details, but simply note one or 
two points in what may be called the 
Pennsylvania-German system. Here cut- 
tings are planted in rows of from 18 to 
24 inches apart and from 8 to 10 inches 
apart in the rows. This method of spac- 
ing renders the stand very dense. In 
this region willows are considered wet- 
soil demanding plants, and nearly all 
plantations occur along streams. In New 
York the best land on the farm is appro- 
priated for growing willows, because this 
crop in rich soil and under intensive man- 
agement yields a return equal to or great- 
er than most other farm crops. While 
these plantations produce rods of the 
highest quality, it must be admitted that 
many plantations in Pennsylvania and 
Maryland produce a quality of rods that 
cannot be surpassed in any part of the 
country or even abroad, where willow 








culture has been practiced for over 800 


| years, 


The Principle of the Bicycle Ap- 
plied to the Motor Car 
(Concluded from page 442.) 
the car is on an even keel the rack R and the 
pinion U are not in engagement, but a very 
small upward movement of the rack is suffi- 

cient to establish such engagement. 
It will thus be seen that if the car swings 
over to the right the left-hand rack R and 








pinion U are brought into mesh, If the swing 

















Heavy Duty G. V. Electric Trucks 


This is one of the G. V. Electne trucks used by the Bethlehem Stee! 
Company. The daily mileage is small but the truck solves the problem of 
yard transfers at minimum cost. 

One of the several 5-ton trucks used by the National Sugar Refining 
Company made 10,989 miles in 300.5 working days in 1913. This was 
an average of 33.24 miles per day, while the rated mileage of the truck 
per battery charge is but 35 miles. This mileage was made, too, on short 
runs from refinery to railroad and warehouse. 

A 5-ton G. V. Truck in Wisconsin moves both flour and grain in one 
non-dumping body, the wheels being clamped to a platform which tips 
sufficiently to discharge the grain. The round trip is but 1,700 feet and 
the truck is charged but twice each week. Yet it displaces 6 horses and 

men. 

We have about 4,000 G. V. Trucks in service. Some make 60 


miles per day and some but 12 or 14 miles, the latter in mill yard work. 
Write us about your short haul problem or for bulletin No. 101. 


General Vehicle Company, Inc. 
General Office and Factory 
Long Island City, N. Y. 


NEW YORK CHICAGO BOSTON PHILADELPHIA 























ENO) BIN ORO)IE 


It Makes a Difference’ 


in Efficiency, Expense and Endurance 
in your car because: 


The Base—It is made only <_< nrsrtrs 
from one uniform base, For ama Pica, 
crude oil of tested quality 
and sameness. 


The Process—It is manu- 
factured in a manner which 
leaves the molecules of the oil 
entirely whole, thereby pre- 
serving its life and increas- 
ing its lubricating value. 

It is entirely freed from floating carbon and impurities. 





Result—A uniform oil, that forms an even lubricating “‘cushion’’ around 
the metal surfaces and prevents wear and tear upon them, retains its vitality 
yet is free from foreign substances. Leaves minimum carbon deposits. 
Reduces repair bills. Prolongs life of motor and increases its effictency 


2 Five Gal. Cans to the Case. 


If your dealer cannot supply you, get it from us direci. 


Buy the oil in the Blue Can. 
Tell us your make and we'll tell you your grade. 


Ask your garageman or write us direct for testimonials of Havoline users, owning your make of car. 


Indian Refining Co., Dept. K, New York 
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He Mops in 


ryPICAL summer day 


Misery Without B. V. 


a typical office scene—a round of 
smiles at the mingled discomfort and discomfture of the 


D. 


f man who hasn’t found out that B. V. D. 1s ‘‘the frst 

aid’ to coolness. You, of course, have B. V. D. on or ready 

t> put on. If not, march to the nearest store and get it. 
For your own welfare, fix this label firmly in your mind 


and make the 


dk out! On every B. V 


This Red Wo 


salesman show it to you 


If he can’t or won't, 


1). Undergarment is sewed 


ven Label 








MADE FOR THE | 


BEST RETAIL TRADE | 





(Trade Mark Reg 


U. S. Pat. Of 


and Foreign Countrie 


4.30.07 


$1.00 


$3.00 and $5.00 the Suit 


The B.V.D 


Company, 


New York 


London Selling 


dgenyy 


66, Aldermanbury, E. C. 


























EXTRAORDINARY OFFER 2° +7" 
one month's 
free tria thie finest of bicycles—the **@anger.** We 
will abip » You on approval, freight prepaid, without a 
eent pe advance This offer is absolutely genuine 
WRITE Ton. AY for our big catalog showing 
our full line of bicycles for 
men end women, boys and girls at ices never before 
equaled for like quality. It is a cye —~— of bicycles, 
sundries and use vyk bicycle pewrmeten ‘8 free. 
TIRES, COASTER-8 rear whose inner 
tubes, inmpe, aaiaoeen. ae and rts for all 
bicycles at helf prices. A limited number of 
second hand bicycles taken io trade will be closed out at 
once, at $3 to $8 each 
RIDER AGENTS wanted in each town to ride and 
exh:}it a sample 1914 model Manger furnished by us. 
st Costs You Nothing to \earn what we offer 
you ar nd how Eve L. do it. You will be astonished an 
convince get buy a bicycle, tires or sundries until 
you ge t our cat a and new special offers rite today. 


MEAD CYCLE CO., Dept. 8-175, CHICAGO, 














Your Row Boat 


Lowest price ever made on a high- 
ade standardized detachable row- 
bhoat motor. Built by one of the 
largest and oldest detachable motor 
mikers, So'd yegulerly through 
dealers for $70.00 e bought 
entire surplus prodt-tion at 
less than manufac- 
,. turing cost. 
=> Save $22--Dealer’s Profit 
*” Manufacturer’s guarantee 
"Fon every motor. Highest 
¥ grade materia); finest work- 
» mansh p. Speed, 6 to 9 miles 
per hour; steers by a rud- 
der; veighs [0 lb. Shipped 
anywhere, v ping boxed, 
on receipt of price. Satis- 
faction guarantee 


Circular 71-B FREE “MOTOR DISTRIBUTING SYNDICATE 
on Reques! 33. Wis. 











ELECTRONS AND THE ELECTRONIC 
THEORY are discussed by Sir Oliver Lodge in 
Scientific American Supplements 1428, 1429, 1430, 
1431, 1432, 1433, 1434. Price 10 cents each. 
For sale by Munn & Co., Inc., and all newsdealers. 











THE EDISON {2° 


matructed, how much it will cost, is it prac- 





How #-— « 
teal from an architectural and engineering standpoint ? 
important questions relating to the struc- 
ture are discussed in a good, thorough, illustrated article 
American Supplement 1685. 
Order from your newsdealer or from 


These and other 


published im Scientific Price 


10. cents by mail 


MUNN & CO., Inc. Publishers, 361 Broadway, N. Y. 




















ENGINES 
SULTAN fxcine 


Before ~~ engine of any kind write 
for our free Engine Book and read the 
facts about the most complete, efhcient 
self-contained power plant ever designed 
— the SULTAN GASOLINE ENGINE. 








10 For Factory, on 

all round asage. A Unit Power Plant. 

uP, os and Dust-proef—-ne Pipes 
a eg yee 


MOTORS 





1, Zand 3 Cylinder Use Gas- 


to 37 bow. 8 hinds : THE JOSEPH DIXON CRUCIBLE CO. 

fipesé -Reguler--Bear line or Kerosene u 

Sues : ~ boat will provide exhbil JERSEY CITY. N. J 
arating and bealthful . . 
recreation equipped 
with > vim i's the Xe 

1 beatman'’s choice. eho 

' Read 27 reasons why in Established in 1527 

' i “Keating Facts" ue 

i new free book 

Sie AtcyPecn Cop. he 206 Water St.. Sandusky, O. 








iad timate me 


Greased Dollars 


Ordinary Lubrication 
slips the dollars from your 
pocket into the hands of 
the repair man. 


DIXON’S 


Graphite 
Lubricants 
slide Friction into the dis- 
card. They keep your car 
running smoothly, swiftly, 
silently, economically. 
Equally good for motor 
boats. 
Write for Lubricating Chart. 
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is to the left the right-hand rack and pinion 
are engaged 
We now come to the gyroscope and its de 
tails rhe gyroscope wheel A (Fig. 3) is 
mounted inside a cage consisting of top and 
wottom plates BB, four corner pillars, and 
two cross-bar ( These cross bars are pro 
| vided with pivets D, which pivots are car 
ried in bearings on the pillar P (Fig. 2) 
directly behind the pin jeint Q. Returning 
to Fig. 3, it will be noticed that the plane of 
rotation of the gyro-wheel is above the line 
through the pivots PD In this respect Mr 
Schilowsky claims that his system is different 
rom the gyroscopic monorail carriages of 
other inventors The difference seems little 
nough, but it has a very marked effect on 
the behavior of the device It would, however, 
ul us, were we to discuss this point fully, 
nto a long and tedious mathematical analysis 
gyroscopi phenomena in general Suffice 
it to say, then, that the gyroscope spindle / 
directly connected to an electri motor car 
ried on the lower plate B (Pig. 3) and indi 
ited by the dotted lines + rl speed of 
rotation of the gyro-wheel is 3,000 to 4,000 
rey ition I minute 
I upp end of tl yro-spi carries 
la 1 G which meshes with a worm wheel 
lH rried on a ift J This aft is jour 
naled in bearings on the tep plate B and i 
lisposed cr wi of tl ul that is to say, | 
it ght an stot track At one end the 
shaft J carrie a cear A, which, meshing with 
ja second gea L, transmits motion to a sec 
end and parallel shaft M At the other ends 
of the shafts J and M are pinions U, which] 
pinions are those similarly referred to in| 
Fig. 2 It is clear that if the gyro-wheel is 
rotating anti-clockwise when viewed from 
above, the direction of rotation of the gears 
will be as shown y the arrows Viewed as 
drawn in Fig. 3, the left-hand wheel U has a 
ockwise rotation and the right-hand one an 
anti-clockwise 
Imagine, once again, that the car is lurch 
|ing over to the right. As all acquainted even 
but slig with the properties of the gyro 
scope are aware, such a movement as this 


or, to be quite exact, the application of the 


terque implied y this movement—will caus¢ 
the gyroscope to precess round an axis at 
right angles to the axis about which the move 
ment is taking place This last axis is, of 
course, the line of motion of the car, and the 
axis about which precession is set up is that 
of the pivots D (Fig. 3) With a right-hand 
lurch the upper end of the gyro-spindle E goes 


|} forward, so that the pinion U on the left 
hand side moves into some such position as 
W (Fig. 2). 

So long as a lurching over to the right con 


i direction or the 


lear of the 





tinues so long will the 


itself, continue to precess But it is not left 
to itself. As we have said above, a right 
hand lurch causes the left-hand rack R (Fig. 2) 
to rise, and the lurch has not proceeded very 
far before the rack and the rotating pinion [ 
come into m As soon as this occurs the 
precession is checked, for the pinion U, rotat 
ing in the direction of the arrow Y, obviously 
will pull the rack round on its pivot Q in the 
direction of the arrow Y. Under these cir 
cumstances, then, the precession is checked by 


the force of the spring Z. 
Now, when the 
this one, and whe 


it develops a 


gyroscope is mounted as is 


n its precession is checked, 


torque about an axis—the lin 


of motion of the car—at right angles to the 
axis of precession Why it should do so can 
not be explained without a considerable amount 
of analysis But we may say that the same 
fundamental principle is at work here as in 


the case of an ordinary spinning top It is a 
matter of common observation that if we 
hasten the precession of a top it will lift its 
axis mor! nearly vertical. If we check or 
retard the precession the axis tends to fall 
In the case of the gyroscope in the Schilow 

sky bicycle automobile the torque developed by 
the checking of the precession opposes the | 
lurching, so that the overturning couple is 
overcome The restoring couple developed by 
the gyroscope coutinues in action until the 


that the rack is 
engagement 


itself 
pendulum out of 

In actual running it re 
watching to that 
precessing in one 


ear has so far righted 
lowered by the 
with the 
quires very 


pinion U. 
close discover 
is continually 
other. But it can be seen 
and at the time it noticed that 
the racks R are continually rising, checking 
the prec and falling again. 


the gyroscope 


same will be 


ession, 


The inventor claims that a mono-track 


motor running under gyroscopic con- 
trol, 


ciency 


may attain a given speed and effi- 


with a much less powerful engine 


and with a lighter frame and body-work 


} than would be required for a four-wheeled 


same rating. He also points 


out that a mono-track car requires only 


the narrowest of paths, hence its special 
use in new 


Further 


applicability for and unde- 


veloped countries. advantages 


are said to be a gain in smoothness of 
running, a lessened fuel consumption and 


cost of production, and a gain in safety 


when running at high speed on horizontal 


curves. 

The weight of the gyroscope is one 
tenth to one twenty-fifth of the weight 
of the fully loaded car and the expense 
of energy for running the gyro is 1.25 


brake horse-power at a maximum. 


gyroscope, if left to} 





May 30, 1914 





ADVERTISING 
CLASSIFIED 











‘LATHES AND SMALL TOOLS 
“STAR” Lr Line 
or Power LATHES 
Suitable for fine accurate work 
in the repair shop, garage, tool 


foom and machine shop. 
Send for Catalogue B 


SENECA FALLS MFG. CO., 
695 Water Street 
Seneca Falls, N. Y.,U.S.A, 


HIGH GRADE LATHES § 


The" SEBASTIAN" Lathe is best for auto 
and general repair work. Send fore atalog 


THE REBASTIAN LATHE co, 
“= 20 Culvert St Cincinnati, O. 


For Gunsmiths, Tool Makers, Ex- 
perimental & Repair Work, etc. 


From 9-in. to 13-in, 
swing. Arranged for 
Steam or Foot Power, 
Velocipede or Stand. 
up Treadle. 


W. F. & J. Barnes Co, 


1999 Ruby Street 
Rockford, Ill. 















*““RED DEVIL”? MAG AZINE — 










GLASS CUTTER No. 6. | Red 
Devils” 

In snap-button kid case. Six used than 
extra wheels in h —_ cia all others com- 
One of 40 styles wa Ma bined. Send for 
7 Booklet of 3000 


Le” “Red Devils” 


Smith & Hemenway Co. 


your dealer ~~ 
; “ey CS 
Wecents 
for ke A, 5 Chambers St New York City 
| 











DRILLING 
MACHINES 


Over 70 sizes and styles, for drilling either deep or 
| shallow wells in any kind of soil or rock. Mounted on 
| wheels or on sills With engine or horse powers, 
Strong, simple and durable: Any mechanic can 
operate them easily. Send for catalog. 


| WEL .~1AMS BROS., Ithaca, N. Y. 


GRITS FOR EVERY GRIND 


20 grindstone quarries, and 
a great variety of grits. Our 
expert graders select exactly the right 
grit for your work, 


CLEVELAND GRINDSTONES 


for mechanics, machinists and industrial 
schools argest production Guaran- 
teed even grit. Write for catalogue. 


Keystone Model THE CLEVELAND STONE CO. 
1129 Leader-News Bidg., Cleveland, 0. 


‘GROBET SWISS FILES 
Are the standard of excellence in 
| a files, and have been for over 100 
| years We send postpaid as an in- 

troducer 48 files especially adapted 


eee for tool makers and machinists on 


receipt of $5.00. This is a chance to get a set of 
files you'll appreciate and we'll get future orders. 


MONTGOMERY & CO. 
109 Fulton Street New York City 


SPECIAL MANUFACTURING 




































CONTRACT MANUFACTURING 


Dies, Stampings, Parts—Real Service 


The Globe Machine & Stpg. Co., Cleveland 





Models and Experimental Work 
INVENTIONS DEVELOPED 
SPECIAL MACHINERY .. . 


E. V. BAILLARD CO., 24 Frankfort St., N. Y. 


NOVELTIES & PATENTED ARTICLES} 


CONTRACT. PUNCHING DIES 
LIGHT AUTOMOBILE STAMPINGS 
£ KONIGSLOW STAMPING & TOOL WORKS, CLEVELAND. 0 


Hotel Cumberland 


NEW YORK, Broadway, at 54th Street 


Near 50th St. Sub- 
way Station, and 
53d Street Elevated 


MANUFACTURED BY 











Near Depots, Shops 
and Central Park. 
New and Fireproof 
Strictly First Class. 
Rates 
Reasonable. 
$2.50 with Bath 
and up. 
Ten minutes walk toe 
forty theatres. 





Excellent 
Restaurant. 


Prices Moderate. 

Send for Booklet. 

HARRY P. STIMSON, Formerly with Hotel Imperial 
Only New York Hotel Window Screened Throughout 





























JUST ISSUED! 


New, Revised and Enlarged Edition, 
Showing All Recent Improvements. 


The Modern 


Gasoline Automobile 


Its Construction, Operation, Maintenance and Repair 


By VICTOR W. PAGE, M.E. 


Covers Every Phase of Modern Automobile Practice. Latest and Best Treatise 
Over 800 (5!5x8) Pages 11 LARGE FOLDING PLATES 575 Illustrations 


Price $2.50 


The latest and most complete treatise on the Gasoline Automobile ever issued. 
Written in simple language by a recognized authority, familiar with every branch 
of the automobile industry. Free from technical terms. Everything is explained 
s ply that anyone of average intelligence may gain a comprehensive knowl 
edz of the gasoline automobile The information is up-to-date and includes, in 

lition an exposition of principles of construction and description of all types 

i1utomobiles and their components, valuable money-saving hints on the care and 
ration of motor cars propelled by internal combustion engines. 


TO THE 1914 REVISED EDITION 


Entirely new material has been added on tractors in three and four 
wheel forms, cyclecars and agricultural tractors or automobile plows; 
combination gasoline-electric drive, front-wheel and four-wheel drive and 
steer systems and other important developments in power propelled 
veliicles. The discussion of power transmission methods has been aug- 
mented by consideration of the skew bevel gear and two-speed direct 
drive rear axle, as well as several new forms of worm gear drive. The 
subiect of electrical motor starting systems has been considered at 
length and all leading systems and their components described. A dis- 
cussion on ball and roller bearings, their maintenance and installation, 
has also been included, and a number of other features of timely inter- 
est such as latest types of gasoline and kerosene carburetors, cyclecar 
power plants, the Fischer slide valve motor, detachable wire wheels, etc., 
have been added to bring the work thoroughly up to date. 

The book tells you just what to do, how and when to do it. Nothing has been 
omitted, no detail has been slighted. Every part of the automobile, its equipment, 
accessoric tools, supplies, spare parts necessary, ete., have been discussed compre 
hensively If you are or intend to become a motorist. or are in any way interested 
in the modern gasoline automobile, this is a book you cannot afford to be without. 


THIS BOOK IS SUPERIOR TO ANY TREATISE PUBLISHED 
IT IS RIGHT UP-TO-DATE AND COMPLETE IN EVERY DETAIL 


Not too Technical for the Layman—Not too Elementary for the More Expert 


Sent prepaid to any address on receipt of price 


MUNN & COMPANY, Inc., 361 Broadway, New York 
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Do 300,000 
People read f 


WORLD _ 
MAGAZINE 


TECHNICAL EVERY MONTH? 


WORLD 
MAGAZINE 


“More Fascinating 
Than Fiction” 








Because— 


it tells them of something real 
that has been done by real, liv- 
ing men and women; because 
it is always more fascinating 
than fiction. 








A Popular Monthly, profusely 
illustrated, telling in a simple and 
interesting way of the discoveries 
of scientists, the achievements of 
inventors, the feats of engineers 
and explorers, and the opening of 
every field of human endeavor. 
Makes real achievements, real 
events, interesting. Shows that 
the greatest romance in the World 
is the story of man’s ceaseless 
fight to conquer and use the 
myriad forces of nature. 





Get a copy today— 


* Built on Brains” 


CHICAGO, ILL. 
U.S.A. 





On All News-stands 15¢ a Copy 








By Mail $1.50 Per Year 














SCIENTIFIC AMERICAN 


HANDBOOK OF TRAVEL 


With Hints for the Ocean Voyage for European 
Tours and a Practical Guide to London and Paris 


Sy ALBERT A. HOPKINS, Gditor of Scientific American Reference Book 








and travel, is completed. It is endorsed by every steam- 

ship and railroad company in Europe. To those who are 
not planning a trip it is equally informing. Send for illustrated 
circular containing one hundred questions out of 2,500 this book 
will answer. It is mailed free and will give some kind of an idea 
of the contents of this unique book, which should be in the hands 
of all readers of the Scientific American. It tells you exactly what 
you wish to know about a trip abroad and the ocean voyage. 


q At last the ideal guide, the result of twenty years of study 


WHAT THE BOOK CONTAINS 
The Sea and Its Navigation 


Statistical Information 


500 Illustrations 

6 Color Plates 

9 Maps in pocket 

All About Ships 

“(A Safer Sea” 

Ocean Records 
Names 2,000 Hotels, with prices 


Automobiling in Earope 
400 Tours, with prices 
Practical Guide to London 
Practical Guide to Paris 





500 ILLUSTRATIONS 
COVER, $2.00—FULL 
50 POSTPAID 


500 PAGES, 
FLEXIBLE 
LEATHER, $2. 














MUNN & CO., Inc., Publishers, 361 Broadway, New York City 

















Which One 
Will 
Succeed ? 


WHICH WILL RECEIVE THE 





Both have only a few 
minutes a day to give 
to reading. One occupies a// his few minutes with 
the daily paper; the other is mastering a little at a time 
the few great books of the ages, the books that contain 
the knowledge which means success. 

What are these few great books? The question is answered 
in the free booklet mentioned below, which contains the advice 
of 67 great educators on just what and how to read. It explains 
why 100,000 business men are reading every day 


THE FAMOUS FIVE-FOOT SHELF OF BOOKS 


NOW YOURS FOR ONLY A FEW CENTS A DAY 





One hundred thousand business men are 
using the pleasant, helpful reading courses 
therein laid out. 














They are reading the great his- 
tories, seeing the great plays, 
hearing the great ora- 
tions, meeting the 
great men of history. 


The booklet is free. Merely 
ask for it. It implies no obligation 
on your part. It tells how sixty-seven 
leading University Professors went 
through the books of the world to secure 
these few. 

‘*The most helpful little book I have ever read,'’ says one 
man. Send for your copy to-day. It is free—printed F Wecn tack cilibien Ea . 
to give away—sent by mail. Merely clip the coupon. / tn what they read, put a ¥ im this square 
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EVINRUDE 


BT, 4 , . . 
-£eCasures 






Summe 
One Minute 


,rour: in 
Any rowboat, private or rented, 
can be turned into an eight-mile-an-hour 
motor-boat in less than one minute if you own an 


Evinrude Detachable Rowboat Motor 


It attaches to rowboats of all shapes and sizes, canoes and 
duck boats; starts with one-twelfth turn of the flywheel and 
is so simple to operate that women and children may enjoy the pleas- 
ures of “Evinruding”. Besides its many other attributes the following 
exclusive features are most noteworthy: 





The Only Portable Motor with a 
Built-In Reversible Magneto 


The Evinrude Magneto is built with- 
in the flywheel and in that manner 
is protected from allinjury. It hasno 
brushes, bearings or commutators to 
wear out and is not affected by rain, 
waves or even complete submersion. 


The Only Portable Motor with a 


Maxim Silencer 


We can now supply special Maxim 
Silencers for 1913 and 1914 “Evin- 
rudes”. The Silencer eliminates prac- 
tically all noises. No similar motor 
can use the Maxim Silencer as it 
is an exclusive “Evinrude” feature. 


The Only Portable Motor which 
Does Not Require a Rudder 


The propeller turns freely in either 
direction to steer the boat. There is 
no rudder to become entangled in the 
weeds, fouled or damaged by rocks 
and driftwood. The propeller 
turns the boat within its own length. 


The Only Portable Motor with a 


Compensating Steering Device 


The tiller is controlled by a shock- 
absorbing, Compensating Device 
which allows the tiller free range in 
either direction and permits steering 
without the exertion or strength, 
which is necessary with a rudder. 
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The Roosevelt Expedition, the Stefansson Expedition 


and other important parties of explorers are using the “‘Evinrude”, while 
throughout the entire world those who love the water are en- 
joying the thrills and pleasures of motor boating with any 








ordinary rowboat. 


The “Evinrude” is on sale at Sporting 





Goods and Hardware Dealers everywhere. Have you seen it? 


Illustrated catalog free upon request 


EVINRUDE MOTOR COMPANY, mitwatxer, wis. 


BRANCH OFFICES: 
an Francisco, 483 Market St. Jacksonville, Fla., Foot of Main 8t 
Portiand, Ore., 106 Fourth St. Savannah, Ga., Stiles Ave, and W. G 
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